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PHYSICAL, CHEMICAL, AND BIOLOGICAL OBSERVATIONS

IN THE EASTERN TROPICAL PACIFIC OCEAN:

THREE CRUISES TO THE GULF OF TEHUANTEPEC,

1958-59

by Maurice Blackburn, Raymond C. Griffiths,

Robert W. Holmes, and William H. Thomas

ABSTRACT

This report lists the results obtained on the following three cruises in the

region of the United States tropical tunafishery: TO-58-2, October-December 1958;

TO-59-1, January-February 1959; and TO-59-2, August-September 1959.

The main objective of these cruises was to compare distribution of ocean prop-

erties and features in the Gulf of Tehuantepec, on the Pacific coast of southern

Mexico, at different seasons of the year; this investigation was begun in May-June
1958 on cruise TO-58-1 (Expedition SCOT), results of which have already been
reported. Observations were made also off the Pacific coast of southern Baja Cali-

fornia, thence across the mouth of the Gulf of California and along the coast of

southern Mexico towards the Gulf of Tehuantepec, and between the Gulf of Tehuan-
tepec and the thermal anticline off the Costa Rican coast.

Properties measured or computed on all cruises were: temperature, salinity,

density, thermosteric anomaly, dynamic height anomaly, dissolved oxygen concen-
tration, inorganic phosphorus concentration, attenuation of diffuse submarine
daylight, incident solar radiation, standing crop of chlorophyll a, standing crop of

zooplankton, standing crop of micronekton, primary production rate, and surface
current direction and velocity (by GEK).

Data on primary production rate and total phosphorus concentration for cruise
TO-58-1 (SCOT) are given in appendices.

INTRODUCTION

This report lists physical, chemical, and
biological oceanographic measurements made
on the second, third, and fourth cruises of the

Scripps Tuna Oceanography Research (STOR)
program of the Scripps Institution of Oceanog-
raphy. The first cruise, known as SCOT
Expedition or TO-58-1, was made in April,

May, and June, 1958, and has already been
reported (Holmes and Blackburn, I960).

The STOR program, financed by the U.S. Fish

and Wildlife Service, Bureau of Commercial
Fisheries Contract No. 14-19-008-9354, is

concerned with the understanding and predict-
ability of changes in the aggregation and dis-

persal of yellowfin and skipjack tuna in the part

of the eastern tropical Pacific Ocean fished

by United States vessels. Part of this work
consists at present of detailed, seasonally
repetitive oceanographic surveys of known
centers of tuna aggregation, one of which is



the Gulf of Tehuantepec on the Pacific coast of

southern Mexico (adjacent to Guatemala). In-

terest in this area was aroused as a result

of a few observations made on Expedition

EASTROPIC in December 1955 (Brandhorst,

1958), and a much larger survey was made

by STOR investigators in May and June 1958

during SCOT Expedition (Holmes and Black-

burn, 1960). It was then decided to make three

more surveys at different seasons of the year,

which was done with the results summarized

in this report; analysis of the results of all

four surveys is now proceeding.

The three cruises are known as TO-58-2,

TO-59-1, and TO-59-2. Figures 1 to 3

show the cruise tracks and observation posi-

tions.

TO-58-2 began at San Diego, California, on

October 31, 1958, and ended there on Decem-
ber 8, 1958. The ship was the Spencer F. Baird,

and the cruise leader was Dr. Gordon W.

Groves.

TO-59-1 began at San Diego on January 15,

1959, and ended there on February 25, 1959.

The ship was the Stranger, and the cruise

leader was Mr. Robert W. Holmes.

TO-59-2 began at San Diego on August 13,

1959, and ended there on September 22, 1959.

The ship was the Hugh M. Smith, and the cruise

leader was Dr. Maurice Blackburn.

As figures 1 to 3 show, each cruise was
used to make observations in other tuna

Figure l.--Track chart of cruise TO-58-2.
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Figure 2.--Track chart of cruise TO-59-1.

fishing areas as well as in the Gulf of Tehuan-

tepec. The resulting data are included in this

report. The areas covered are as follows:

Pacific coast of southern Baja California,

some observations on each cruise and espe-

cially on TO-59-2; the work on TO-59-2
consisted of occupying part of the station

pattern normally occupied by ships of the

Scripps Institution and Bureau of Commercial
Fisheries in connection with the California

Cooperative Oceanic Fisheries Investigations

(CalCOFI) (fig. 3A) while the CalCOFI ships

occupied the rest of the pattern; for CalCOFI
purposes this part of cruise TO-59-2 is known
as cruise 5908 and will so appear in their

reports;

Mouth of the Gulf of California and along the

coast of southern Mexico between latitudes 21°

and 16° N., some observations on each cruise;

From the Gulf of Tehuantepec to the Costa

Rica thermal anticline at latitude 8° N., on

TO-59-1 only.

During TO-58-2 the regular STOR program
was suspended for a week so that members of

another Scripps Institution project could under-

take deep dredging (fig. 1A). This work is not

mentioned further in this report. Some effort

was devoted on the same cruise to mooring and

attending unmanned temperature-wind-record-

ing stations in Baja California and Gulf of

Tehuantepec waters (positions shown in fig. 1),

but for various reasons acceptable results were
few and do not bear further mention in this

report.

The Inter-American Tropical Tuna Commis-
sion and the Geophysics Institute of the National

University of Mexico assisted the Scripps Insti-

tution in staffing some of the cruises.



Figure 3.--Track chart of cruise TO-59-2.

PROCEDURES

Observations were made on station and

between stations.

Holmes and Blackburn (1960) distinguished

four kinds of station: regular forenoon, regular

night, in situ, and "special". The first three

kinds were occupied along a prearranged track

when the appropriate times of day, rather than

particular positions, were reached: this is

appropriate in situations where variation in

ocean properties between times of day can

be expected to be large compared with that

between days or areas; e.g., in surveys of

large and fairly uniform regions of the tropical

ocean, especially surveys in which emphasis is

placed upon distribution of biological prop-
erties. The other ("special") stations were
occupied according to position rather than

time of day: this is appropriate in situations

where between-days and between-areas varia-

tion can be expected to be as large as variation

between times of day or larger, or where the

latter source of variation is of less interest,

so that the principal need is for a series of

stations to be occupied at prearranged places

in the shortest possible time; e.g., in surveys

of coastal regions where conditions are highly

variable in time and space, especially surveys

in which emphasis is placed upon distribution

of physical properties.

The main purpose of these three cruises

was to make synoptic pattern-like surveys in

the Gulf of Tehuantepec, and a similar operation

in Baja California waters was carried out on

TO-59-2. The procedure on these surveys was
to work along the prearranged station pattern

as quickly as possible, making standard



oceanographic observations at each station as

soon as it was reached and departing promptly

for the next station, with the following excep-

tions: any station that was reached between

1000 and 1130 hours (local time) was generally

worked as a regular forenoon station; any

station reached between 2200 and 0200 hours

was generally worked as a regular night station;

and special arrangements were made to work a

few stations as in situ stations. In areas where

no station patterns were specified the ships

generally occupied only two stations each day,

a regular forenoon and a regular night. Thus,

most of the stations occupied on these cruises

were equivalent to the "special" stations of

Holmes and Blackburn (I960), but there were

several stations of the other three kinds.

The operations most consistently carried at

regular forenoon stations were: bathythermo-

graph (BT) lowering, Nansen bottle cast to

approximately 1,000 m. (500 m. in Baja

California waters, stations 1 to67onTO-59-2,

to agree with CalCOFI procedure); two Van
Dorn-type plastic sampler casts to approxi-

mately 100 m., for water samples for chloro-

phyll _a_ and productivity studies; submarine

photometer lowering, to approximately 100 m.;

and oblique zooplankton meter-net tow to

approximately 300 m. (140 m. in Baja Cali-

fornia, stations 1 to 67, TO-59-2, to agree

with CalCOFI procedure).

The operations most consistently carried at

regular night stations were: bathythermograph

lowering, Nansen bottle cast (as above), oblique

zooplankton meter-net tow (as above), and

oblique nekton net tow to about 90 m. ; and one

plastic sampler cast, on TO-59-2 only.

The operations performed at in situ stations

were those for regular forenoon stations,

together with the special operations required

for in situ measurement of productivity (see

"Methods").

Operations at other stations normally were:

bathythermograph lowering, Nansen bottle cast

(as above), and oblique zooplankton meter-net

tow (as above). Occasionally the Nansen bottle

cast was omitted or reduced to a single bottle

at 10 m.

Frequent, but not regular observations of

other kinds were mainly: surface current by

geomagnetic electrokinetograph (GEK), hori-

zontal Clarke-Bumpus closing-net zooplankton

tows, and surface zooplankton meter-net tow.

All available station observations, except

those made by bathythermograph and GEK, are

listed in tables 1 to 3.

Stations are identified by unhyphenated

numbers, e.g., 26, 55. They are all shown,

numbered, in figures 1 to 3.

Observations between stations consisted of

bathythermograph lowerings, surface-current

measurements by GEK (in certain areas only),

and high-speed nekton net tows. The bathy-

thermograph and GEK observations are listed,

together with similar observations made at

stations, in tables 4 and 5; the high-speed net

tows are listed in table 6 for TO-59-2, which

was the only cruise on which they were made
on a routine, nonexperimental basis. A few

between- station observations on surface

chlorophyll a_ and productivity have been in-

cluded with station data in tables 1 to 3.

Between-station observations are identified

by hyphenated numbers, e.g., 26-1 (first obser-

vation after station 26), 55-3 (third observa-

tion after station 55), 0-2 (second observation

after commencement of cruise, prior to station

1). They are shown, but not numbered, in

figures 1 to 3.

Continuous observations were made of sur-

face temperature (by Taylor or Foxboro
thermograph, not mentioned further in this

report) and incident solar radiation.

METHODS

The following notes refer to the kinds of

observations listed in tables 1 to 6. A dash

indicates a missing observation.

Weather observations

Wind force is given according to the Beaufort

scale. Entries for barometric pressure,

weather, cloud type, cloud amount (cover), and



sea (height) are given according to codes in the

Bathythermograph Observation Log published

by the U.S. Navy Hydrographic Office.

Temperature, salinity, density, ther-

mosteric anomaly, and dynamic height

anomaly

Temperature was measured with standard

reversing thermometers. Nansen bottle spacing

in the upper 150 m. was determined by the

thermal structure as shown by a BT, and an

attempt was made to place bottles, in this part

of the water column, at intervals of equal

temperature rather than at intervals of equal

depth.

Salinity was determined (ashore) by convert-

ing from chlorinity determinations made by

the Knudsen method.

Processing of the data was carried out by

the Data Collection and Processing Group,

Division of Marine Resources, Scripps Institu-

tion of Oceanography, using the method of

Klein. 1 The 125-m. level was introduced into

the integration to obtain greater accuracy in

the determination of AD (geopotential anomaly).

The interpolated values at 125 m. are not

tabulated.

Temperatures from reversing thermometers

are recorded in hundredths of a degree.

Extrapolated values and values interpolated

between remote observations are entered within

parentheses. A dash indicates a missing ob-

served value. The time is the time of mes-
senger release. For stations where two

hydrographic casts were made, each messenger
time and each wire angle is given.

Three special notations have been used in

listing these data.

To indicate a premature or delayed reversal

of the bottle which results in certain depth and

property errors, the following notation is used:

p: pretrip or posttrip

1 Klein, H. T„ MS. A new technique for processing

physical oceanographic data. Scripps Institution of

Oceanography, La Jolla. California.

Values which are not drawn through because

they seem to be in error without apparent

reason are indicated by one of the following

notations:

r: rejected value (seems to be defi-

nitely wrong);

u: uncertain value (may be correct;

occasionally it can influence the

drawing of the property curve).

The following remarks concern the first

part of cruise TO-59-2 (stations T, 1 to 67;

CalCOFI cruise 5908, Hugh M. Smith, see "In-

troduction" and table 3): data from a "test"

station (T), occupied near San Diego, are listed;

each station is identified by a serial number
and in parentheses by another number, the

latter for CalCOFI purposes [e.g., 57(150.55),

7(130.60), T(97.32)]; and hydrographic casts

were usually made to approximately 500 m.

(standard CalCOFI procedure).

Except on the first part of TO-59-2, hydro-

graphic casts were usually made to approxi-

mately 1,000 m. Additional surface-tempera-

ture data appear in table 4.

Dissolved oxygen

Measurements were made routinely at sea,

by the standard Winkler method, on water

samples obtained by Nansen bottles.

Inorganic phosphorus

Phosphate concentrations were measured
routinely at sea, on water samples obtained

by Nansen bottles, according to the method of

Wooster and Rakestraw (1951). Duplicate sam-
ples were used, and the concentrations averaged

if they agreed within the 0.05 /xg. at. PO4/I.;

if the difference was greater, both values were
recorded.

Total phosphorus

Concentrations were measured for selected

water samples taken in plastic samplers on

cruise TO-59-1 only (see table 2, stations 27,

29, 30, 35, 37, 40, 42, 44, 46, 47, 49, 51) by

Nathaniel Corwin of the Woods Hole



Oceanographic Institution. The method is that

of Ketchum, Corwin, and Keen (1955). Similar

measurements, now available for selected

samples taken on Expedition SCOT (TO-58-1)

are given in Appendix 2.

Nitrate, nitrite, and silicate

Concentrations were determined, at sea, for

selected Nansen bottle water samples on

cruise TO-59-2 only (see table 3, stations T,

5, 16, 20, 34, 38, 46, 49, 68, 78). The methods

were described by Strickland (1958). Nitrate

was measured by reduction to nitrite with

hydrazine; nitrite was measured by diazotiza-

tion with sulfanilamide followed by coupling

to N(l-naphthyl)ethylene diamine; and silicate

was measured by forming the silicomolybdate

complex followed by reduction with metol-

oxalic acid solution. All determinations of the

resulting colored products were made with

the Beckman DU spectrophotometer. To cali-

brate these methods, a set of standard solutions

containing known amounts of nitrate, nitrite,

and silicate was processed with each set of

samples. Reagent blanks were run with each

set, and all samples were analyzed in duplicate.

Analyses for nitrite and silicate were highly

satisfactory: duplicate determinations always

fell within + 5 percent of a mean value, and

the slope of the calibration curve was constant

within +5 percent from station to station.

Analyses for nitrate were less satisfactory:

duplicates sometimes did not agree to within

+5 percent of a mean value, in which case the

results were rejected. The slope of the nitrate

calibration curve varied greatly from station

to station, probably because of the motion of

the ship. Variations in reagent blanks would

result in errors of ±0. 1 fig.at./l. for nitrate,

+0.02 /zg.at./l. for nitrite, and j;0.05 ^g.at./l.

for silicate.

Incident solar radiation

A gimbals-mounted Eppley 10-junction

pyrheliometer was mounted above all super-

structure on the ship. The signal was recorded

with a 0-10 mv. Speedomax recorder. The
daily curve was integrated with a planimeter.

The daily incident radiation total is given for

the regular forenoon station of the day, if

there was one, otherwise for some other

station occupied during the day.

Submarine daylight

Photometer lowerings were made at regular

forenoon stations between the hours of 1200 and

1400 local time. Methods of collecting and

processing the data were the same as those

described by Holmes and Blackburn (1960).

Chlorophyll^ standing crop

Water samples were collected in Van Dorn-

type plastic samplers and filtered, extracted,

and analyzed spectrophotometrically for

chlorophyll a_ as described by Holmes and

Blackburn (1960). The integrated chlorophyll ji

value for the sampled water column was
obtained by integration of smoothed profiles

with a polar planimeter.

Primary production (photosynthesis)

The following information refers to data

from Expedition SCOT (TO-58-1) as well as

those from the three later cruises; the SCOT
data, not previously published, are given in

Appendix 1.

The carbon-14 method was employed in these

studies to determine the rate of carbon fixation

by the phytoplankton. The C* 4 solution was
prepared and standardized in the manner
described by Steemann Nielsen (1952) with the

exception that glass-redistilled water rather

than artificial sea water was used as the

solvent. The C 14 solution was then filtered

through an HA Millipore filter and put in

10-ml. glass ampules which were immediately
autoclaved. It was added with a plastic syringe

and stainless steel needle provided with a posi-

tive stop. The radioactivity of the samples
was measured using Geiger-Muller gas, a

Nuclear-Chicago Automatic Sample Changer
(Model C-110B) and a Nuclear-Chicago Scaler
(Model 182A). At least 1,280 disintegrations

were counted from each sample.

All the Pyrex bottles used for incubation

in these studies were aged in sea water and
after use were washed with a detergent followed
by an acid (HC1) and sea-water rinse.



Immediately prior to drawing of the sample,

each bottle was rinsed three or more times

with sea water collected at the sample depth.

The data presented in these pages have been

corrected for the isotope effect, but not for

respiration or dark-bottle uptake. Replicate

values are given when two or more samples

were obtained from a given depth and dark-

bottle uptake as well. The total CO2 concen-

tration of sea water was assumed to equal

90 mg./l. and all of the productivity calcula-

tions have been made using this value.

The in situ vertical measurements of produc-

tivity were carried out in the following manner.

A water sample was collected at each desired

depth with the plastic Van Dorn-type sampler

shortly before daylight. The samples were

transferred to clean, well-aged, 125-ml. Pyrex

bottles and the C 14 solution injected with a

plastic hypodermic syringe and stainless steel

needle. The samples were resuspended at or

slightly before dawn, at approximately the

depth at which they were collected, on a

weighted rope supported by a free-floating

glass buoy (14 in. in diameter) enclosed in a

cord netting, or by a series of plastic floats

which were attached to a bamboo pole bearing

a flag and radar reflector at its top. The

surface sample was attached to the side of

the glass buoy, or plastic floats, just under

the sea surface. The samples were collected

at noon, local time, and were promptly filtered

and dried for counting. The data have been

tabulated under the heading "In Situ".

The samples incubated on shipboard were

inoculated with C* 4 in the same manner as

the in situ material. The incubator itself was
similar to that employed by Steemann Nielsen

(1952). Temperature control was achieved by

circulating subsurface sea water through the

water bath at a rate of 4 to 6 1. per minute. The
temperature in the bath fluctuated somewhat
but never exceeded the sea-surface tempera-
ture by more than 2.3° C, and usually by less

than 1° C. Temperatures less than that of the

sea surface were not observed in the incubator.

The samples were illuminated by a bank of 10

daylight-type fluorescent lamps. The intensity

of the lamps was adjusted to 1,000 foot-candles

by using a continuously adjustable

autotransformer (Variac) in the lamp circuitry.

The data have been tabulated under the heading

"Lab. Incubator".

Surface productivity ("in situ") was measured

in one of two ways. On SCOT (TO-58-1) the

samples were inoculated with C 14 and trailed

astern of the vessel just under the sea surface

from local noon until sunset or, less frequently,

from sunrise until local noon; the data have

been tabulated under the heading "Trailing

Bottle" in appendix 1. On TO-58-2, TO-59-1,

and TO-59-2 surface water was placed in

125-ml. Pyrex bottles, inoculated with C 14 and

placed in a deck incubator. The deck incubator

was located in a position to yield minimum
shadow disturbance. Temperature regulation

was achieved by circulating surface sea water

through the unit at about 3 to 5 gallons per

minute.

On TO-59-1 (stations 27 to 51) the photo-

synthesis of samples from additional depths

were measured in the deck incubator. Neutral

filters were placed above these samples. The

percent transmission in the visible range is

given adjacent to the photosynthesis values in

the tables.

Data on the above-mentioned "deck incu-

bator" samples, surface and subsurface, have

been tabulated under this heading.

Phytoplankton net sample

A Hensen-type net with a mesh size of 32 /U.,

and mouth diameter of 17 cm., was hauled

vertically from 50 m. to the surface.

Zooplankton standing crop

The measurements reported are all dis-

placement volumes of formalin-preserved ma-
terial per 1,000 m.3 of water strained, the

latter being estimated by flowmeter mounted

in the mouth of the net. They refer to oblique

hauls by non-closing net with a mouth diameter

of 1 m. (N-C N, O), horizontal hauls by the

same net (N-C N, H), and horizontal hauls by

a modified Clarke-Bumpus net [C N (C-B), H].

The nonclosing meter net is the standard net

of the California Cooperative Oceanic Fisheries



Investigations, now standard also in investiga-

tions by the Scripps Institution and Inter-

American Tropical Tuna Commission in the

eastern tropical Pacific; the main body of the

net is made of 30XXX nylon grit gauze, the

rear section and detachable cod end of 56XXX
nylon grit gauze.

Oblique hauls with this net were made usually

through the upper 300 m. of water, by paying

out the net on 450 m. of wire at 50 m./min.

and retrieving it at 20 m./min., the ship speed

being varied to maintain a wire angle of 45°

during the retrieving period. However, on

stations 1 to 67 of TO-59-2 an attempt was

made to make oblique hauls through the upper

140 m. only, by paying out 200 m. of wire

instead of 450 m., this being the standard

procedure by CalCOFI investigators for the

Baja California region; in fact, the net gener-

ally did not go as deep as 140 m. because of

technical difficulties. The greatest depths

actually reached were estimated for all hauls

from wire angles and wire lengths. Horizontal

hauls with the nonclosing meter net were all

made just below the sea surface.

The closing Clarke-Bumpus net or sampler

was used on TO-59-1 and TO-59-2 to obtain

special samples for Paul Sund, of the Inter-

American Tropical Tuna Commission, who has

kindly made available the data on displacement

volumes. The equipment is an enlarged Clarke-

Bumpus sampler with mouth diameter 25 cm.

;

the body of the net is made of 706 Nitex and

the detachable cod end of 316 Nitex. The
sampler was lowered, closed, to a desired

depth; it was then opened and hauled horizon-

tally, then closed and brought to the surface.

Routinely, a series of three 15-min. or 30-min.

hauls was made at each station where the

samplers were used; one haul in the center of

the mixed layer, one in the thermocline,

and one well below the thermocline.

The tabulated standardized volumes are

given for the total zooplankton (T ) and the small

zooplankton (S) of each haul; small zooplankton

is total zooplankton with organisms of length

> 5 cm. removed.

Flowmeters were calibrated before and after

cruises.

Micronekton standing crop

The large zooplankton and small nekton

(organisms from 0.5 to 10 cm. long, approxi-

mately, for which the term "micronekton"

is appropriate) were captured in two different

nets.

One of these nets, described previously

by Holmes and Blackburn (1960), was essen-

tially a very large coarse-meshed plankton

net: about 20 ft. in overall length, mouth
opening 5 ft. square, Marion Textiles pattern

467 nylon throughout, terminating in a detacha-

ble meter-net cod end of 56XXX nylon grit

gauze.

This net was used to make oblique hauls in

the upper 90 m. of water at night stations,

at a speed of 5 kn. On Expedition SCOT
(TO-58-1) the net was used with attached

weights (Holmes and Blackburn, 1960). The
work on TO-58-2 consisted of experimental

hauls (not listed in this report) with stream-
lined 45-lb. depressors instead of weights;

as a result, the hauling procedure on TO-59-1
and TO-59-2 was restandardized for a net

used with two depressors to sample the upper

90 m. of water, as follows: 350 m. of 3/8-in.

wire paid out at 25 m./min. and retrieved at

10 m./min., ship speed 5 kn. throughout, total

time 49 min. Actual maximum depth was deter-

mined by an attached bathythermograph. No
flowmeter was used, and the tabulated volumes
are displacement volumes of the total catch,

minus tunicates, siphonophores, and medusae.

The other ("high-speed") net was used at the

ordinary cruising speed of the ship, which
varied between 9 and 10 kn., in the upper 10 m.
only, normally for periods of from 2 to 3 hr.

when opportunity offered. Hauls on TO-58-2
and TO-59-1 were experimental and have not

been listed; those on TO-59-2 were made
routinely and have been listed in table 6. The
net is conical, of mouth diameter 70 cm., about

8-1/2 ft. in overall length, Marion Textiles

pattern 467 nylon throughout, terminating in a

detachable meter-net cod end of 56XXX nylon

grit gauze. It was normally towed with 50 m. of

3/8-in. wire out, with one streamlined 45-lb.

depressor. No flowmeter was used; but iden-

tical tows of the complete net with flowmeter



and of the flowmeter in the frame without the

net indicated that the net strains about 95

percent of the water in its path at a speed of

9 kn. The tabulated volumes are displacement

volumes of the total catch minus tunicates,

siphonophores, and medusae.

Bathythermograph (BT) observations

Table 4 has been compiled from information

tabulated on BT prints by the BT Section of

Scripps Institution. It includes: surface tem-

perature; class of temperature-depth trace

(C, M, N, or P, according to U.S. Navy
Hydrographic Office criteria); and depth of

surface layer (SL), defined as depth from

surface to top of sharp negative temperature

gradient (or depth of maximum temperature if

there is a positive gradient).

Surface current velocity and direction

(GEK)

Table 5 lists all available measurements,

which were made with neutrally buoyant

cable.
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SPECIAL ABBREVIATIONS IN TABLES

C N (C-B):



Table 1. Station data. Cruise TO-58-2

Cruise TO-58-2

Underway observations prior to first station: surface chlorophyll a and productivity

Laboratory

Incubator Dark Bottle Deck

Sta. Date Time Time Depth Chlorophyll a (mg.C/m./hr.at (mg.C/m.Thr.at Incubator Lat. Long.

No. (1958) Zone Begun (m.) (mg./m.3 ) LOOP ft.-candles) 1,000 ft .-candles (mg. C/m. 3/iay) ( N.) ( W.)

A-2 XI-2 +« 1130

B-2 M-3 +8 1130

C-2 XI-4 +7 1130

D-l XI-5 +7 1130

E-23 XI-6 +7 1135

F-23 XI-7 +7 1130

XI-8 +7 1130

0.12



Table 1 .--Continued

SPENCER F. BAIRD; November 22, 1958; 1650 G.c.t. (zone +6, 1050); 13°37'N., 92°57'W.; sounding, 2800 fm.; wind,

270°, force 2; temp., 87.0°F. dry, 78.5°F. wet; weather, clear; sea, moderate; wire angle, 08°; BT slide No. 2.

OBSERVED



Table 1. --Continued

STATION 3

SPENCER F. BAIRD; November 23, 1958; 0045 G.c.t. (zone +6, 1845, XI-22); 14°22'N., 93°07'W. ; sounding, 280 fm.

wind, 310°, force 2; temp., 85.6°F. dry, 79.3°F. wet; weather, partly cloudy; sea, moderate; wire angle, 04°; BT
slide No. 3.

OBSERVED



Table 1 .--Continued

STATION 5

SPENCER F. BAIRD; November 23, 1958; 1340 G.c.t. (zone +6, 0740); 15°39'N., 93°59.5'W.; sounding, 30 fm.; wind,

360°, force 4; temp., 82.0°F. dry, 74.4°F. wet; weather, partly cloudy; sea, rough; wire angle, 16°; BT slide No. 5.

OBSERVED



Table 1.--Continued

Phytoplankton:

Depth

25

50

75

100

150

200

Chlorophyll a

mg./m. 3

0.32

0.33

0.55

0.18

0.12

0.094

0.055

0.045

STATION 6 (con. )

Biological Data

Water column: 25 mg./m. 2
.

Phytoplankton haul taken.

Zooplankton: N-C N, o to 101 m., 1413 hr. (24'00"), 369 ml. T, 369 ml. S.

STATION 7

SPENCER F. BAIRD; November 24, 1958; 0305 G.c.t. (zone +6, 2105, XI-23); 14°21.5'N., 94°02'W. ; sounding, 2100

fm.; wind, 040°, force 2; temp., 80.0°F. dry, 76.0°F. wet; weather, clear; sea, moderate; wire angle, 14°; BT

slide No. 7.

OBSERVED



Table 1
.- -Continued

SPENCER F. BAfflD; November 24, 1958; 0903 G.c.t. (zone +6, 0303); 13°41.5'N., 94°04'W.; sounding, 2250 fm.

wind, 280°, force 3; temp., missing; weather, missing; sea, rough; wire angle, 08°; BT slide No. 8.

OBSERVED



Table 1. --Continued

STATION 9 (con.)

Incident solar radiation: daily T 452 g.-cal. /cm. .

Submarine irradiance and attenuation coefficients at 1330-1440 hr.:

Wire Angle Wire Out Corrected Output Photometer Depth Depth Interval Attenuation Coefficient

of Detector

m. ya_. m. m. k

10-13°

45°

Phytoplankton:

Depth

25

50

75

100

150

200

Chlorophyll a

634

533

271

186

127

Biological Data

Photosynthesis



Table l.--Conti

STATION 10

SPENCER F. BAIRD; November 25, 1958; 0752 G.c.t. (zone +6, 0152); 14°18'N., 95°03'W.; sounding, 2200 fm.; wind,

020°, force 6; temp., 80.6°F. dry, 75.6°F. wet; weather, clear; sea, rough; wire angle, 22°; BT slide No. 10.

OBSERVED



Table 1. --Continued

STATION 11 (con.)

Incident solar radiation: daily T 423 g.-cal. /cm. .

Biological Data

Zooplankton: N-C N, o to 239 m., 1713 hr. (32'57"), 178 ml. T, 174 ml. S.

STATION 12

SPENCER F. BATRD; November 26, 1958; 0739 G.c.t. (zone +6, 0139); 15°36'N., 94°55'W.; sounding, 150 fm.; wind,

360°, force 5; temp., 81.2°F. dry, 75.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 35°; BT slide No. 12.

OBSERVED



Table 1 .--Continued

STATION 14

SPENCER F. BAIRD; November 28, 1958; 1242 G.c.t. (zone +6, 0642); 15°39.5'N., 96°02'W.; sounding, 180 fm.; wind,

360°, force 1; temp., 82.0°F. dry, 74.8°F. wet; weather, clear; sea, moderate; wire angle, 35°; BT slide No. 14.

OBSERVED



Table 1.- -Continued

STATION 15 (con.)

Incident solar radiation: daily T 402 g.-cal./cm. .

Submarine irradiance and attenuation coefficients at 1250-1310 hr.:

Wire Angle Wire Out Corrected Output Photometer Depth Depth Interval Attenuation Coefficient

of Detector

m. \ia_. m_. m_. k

0°

Phytoplankton:

Depth

Chlorophyll a

mg./m.3

75

100

150

200

272

62.5

2.0

10-20

20-30

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.

at 1,000 ft .-candles mg. C/m. 3/day

Light Dark

1.3



Table 1 .--Continued

STATION 16

SPENCER F. BAIRD; November 29, 1958; 1120 G.c.t. (zone +6, 0520); 14°18'N., 96°03.5'W.; sounding, 1840 fm.

wind, 180°, force 1; temp., 82.5°F. dry, 77.5°F. wet; weather, clear; sea, slight; wire angle, 44°; BT slide No. If

OBSERVED



Table 1 .--Continued

STATION 18 (con.)

Incident solar radiation: daily T 423 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 182 m., 1725 hr. (32'00"), 121ml. T, 121ml. S.

STATION 19

SPENCER F. BAIRD; November 30, 1958; 0714 G.c.t. (zone +6, 0114); 14°21'N., 97°00.5'W. ; sounding, 1080 fm.;

wind, 020°, force 5; temp., 86.0°F. dry, 79.0°F. wet; weather, clear; sea, rough; wire angle, 36°; BT slide No. 19.

OBSERVED



Table 1 .--Continued

STATION 20

SPENCER F. BAIRD; November 30, 1958; 1953, 2013 G.o.t. (zone +6, 1353, 1413); 15°07'N., 96°55.5'W.; sounding,

2090 fm.; wind, 060°, force 3; temp., 85.8°F. dry, 79.2°F. wet; weather, partly cloudy; sea, moderate; wire angle

40°, 05°;a> BT slide No. 20.

OBSERVED



Table 1 .--Continued

STATION 21

SPENCER F. BAIRD; December 1, 1958; 0021 G.c.t. (zone +6, 1821, XI-30); 15°39.5'N., 96°53'W.; sounding, 110 fm.
wind, 260°, force 2; temp., 85.0°F. dry, 80.0°F. wet; weather, partly cloudy; sea, moderate; wire angle, 00°; BT
slide No. 21.

OBSERVED



Table 1 .--Continued

STATION 23

SPENCER F. BAIRD; December 1, 1958; 1957 G.c.t. (zone +6, 1357); 15°36'N., 99°23.5'W.; sounding, 1980 I'm.;

wind, 320°, force missing; temp., 86.8°F. dry, 79.9°F. wet; weather, partly cloudy; sea, slight; wire angle, 10°;

BT slide No. 23.

OBSERVED



Table l.--Conti

STATION 23 (con.

)

Biological Data

Phytoplankton:

Photosynthesis

Depth Lab. Incubator Deck Incubator

mg. C/m.3/hr.

at 1000 ft .-candles mg. C/m. 3/day

Light Light Dark

3.48

6.91

0.041

Water column: 91.4 mg. C/m.2/hr.

Phytoplankton haul taken.

Zooplankton: N-C N, o to 325 m. , 1110 hr. (31'40"), 77 ml. T, 65 ml. S.

10



Table 1



Table 1 .--Continued

STATION 29

SPENCER F. BAIRD; December 5, 1958; zone +7, 2238-2301; 25°39'N., 113°31.5'W.; sounding, 370 fm.; wind, 300°,

force 4; temp., 72.0°F. dry, 68.0°F. wet; weather, 02; clouds, 3, amt., 3; sea, 3; swell, 300°, ht., 4 ft.; BT slide

No. 29.

Incident solar radiation: daily T 281 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 124 m., 2245 hr. (15'00"), 41 ml. T, 3 ml. S.

STATION 30

SPENCER F. BAIRD; December 6, 1958; zone +7, 0012-0030; 25°34'N., 113°45.5'W.; sounding, 2000 fm.; wind, 320°,

force 4; temp., 72.0°F. dry, 67.5°F. wet; weather, 02; clouds, 3, amt., 3; sea, 3; swell, 320°, ht., 3-5ft.;BT

slide No. 30.

Incident solar radiation: daily T 240 g.-cal./cm.

Biological Data

Zooplankton: N-C N, o to 123 m., 0015 hr. (15'00"), 126 ml. T, 65 ml. S.

STATION 31

SPENCER F. BAIRD; December 6, 1958; zone +7, 0530-1359; 25°36'N., 113°18'W. ; sounding, 347 fm.

Incident solar radiation: daily T 240 g.-cal./cm." .

Biological Data

Phytoplankton:

Photosynthesis

lepth



Table 2. Station data. Cruise TO-59-1

STATION 1

STRANGER; January 16-17, 1959; zone +7, 2300-0222; 28°38'N. , 115°37'W. ; sounding, 365 fm.; wind, 310°, force 4;

temp., 62.0°F. dry, 60.3°F. wet; weather, 02; clouds, amt., 0; sea, 2; swell, 320°, 3 ft., 5 sec.; BT slide

No. 1.

Incident solar radiation: daily T 330 g.-cal./cm.

Biological Data

Zooplankton: N-CN, o to 144 m., 2315 hr. (14'), 174 ml. T, 105 ml. S.

C N (C-B), H at 152 m. , 2351 hr. (17'), 79.0 ml. T, 8.2 ml. S; H at 71 m., 0028 hr. (24'), 103.5 ml.

T, 14.8 ml. S; H at 28 m., 0059 hr. (14'), 93.9 ml. T, 93.9 ml. S.

Micronekton: o to 99 m., 0122 hi-. (48'), 543 ml. T w/o jellies.

STATION 2

STRANGER; January 17, 1959; 1930 G.c.t. (zone +7, 1230); 27°12'N., 114°40'W. ; sounding, 340 fm. ; wind, 310°,

force l;temp., 72.1°F. dry, 66.2°F. wet; weather, partly cloudy; sea, slight; wire angle, 14°; BT slide No. 2.

OBSERVED



Table 2. --Continued

STATION 2 (con.)

Biological Data

Phytoplankton:

Depth

Chlorophyll a Photosynthesis

100

150



Table 2.--Conti jed

STATION 4 (con.)

Incident solar radiation: daily T 380 g.-cal./cm." .

Submarine irradiance and attenuation coefficients at 1425 hr.:

Wire Angle Wire Out Corrected Output Photometer Depth Depth Interval Attenuation Coefficient

of Detector

m. ua. m. iik k

0-5 695

569

412

247.2

157.3

5-10

10-19

19-29

29-38

38-47

47-56

56-61

61-69

0.0400

0.0359

0.0512

0.0503

0.0576

0.0669

0.148

0.0995

Biological Data

Phytoplankton:

Chlorophyll :

Depth

100

150

Water column: 18mg./m.

Phytoplankton haul taken.

Photosynthesis



Table 2. --Continued

STATION 6

STRANGER; January 19, 1959; 1745 G.c.t. (zone +7, 1045); 23°13.5'N., 110°41'W.; sounding, 470 fm.j wind, direction

missing, force 1; temp., 71.5°F. dry, 67.8°F. wet; weather, partly cloudy; sea, slight; wire angle, 06°; BT slide

No. 6.

OBSERVED



Table 2. --Continued

Phytoplankton:

Depth

Chlorophyll a

mg./m.3

STATION 6 (con.)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3Ar.
at 1000 ft .-candles mg. C/m. 3/day

Light Dark



Table 2. --Continued

STRANGER; January 20, 1959; 1747 G.c.t. (zone +7, 1047); 21°17'N., 108°16'W.; sounding, 1749 fm.; wind, 250°

force l;temp., 76.0°F. dry, 69.9°F. wet; weather, cloudy; sea, slight; wire angle, 02°; BT slide No. 8.

OBSERVED



Table 2. --Continued

Phytoplankton:

Depth

Chlorophyll a

mg./n

STATION 8 <c

Uiuji^iral li.'il.i

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.
at 1,000 ft .-candles mg. C/m. 3/day

Light

100

150

200

0.16



Table 2. --Continued

STATION 10

STRANGER; January 21, 1959; 1757 G.c.t. (zone +7, 1057); 19°33.5'N., 106°03'W. ; sounding, 2000 fm.; wind, 360°,

force 3; temp., 77.0°F. dry, 71.8°F. wet; weather, cloudy; sea, slight; wire angle, 15°; BT slide No. 10.

OBSERVED



Table 2. --Continued

STATION 11

STRANGER; January 21-22, 1959; zone +6, 2320-0257; 19°04'N., 104°41'W. ; sounding, 335 fm. ; wind, 320°, force 3;

temp., 80.0°F.dry, 70. 0°F. wet; weather, 02; clouds. 1, amt.,2;sea, 1; swell, 320°, 2 ft. ; BT slide No. 11.

Incident solar radiation: daily T 401 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 273 m., 2320 hr. (32'), 52 ml. T, 43 ml. S; H at m., 2357 hr. (15'), 32 ml. T, 32 ml. S.

C N (C-B), H at 148 m., 0032 hr. (15'), 16.4 ml. T, 16.4 ml. S; H at 47 m., 0058 hr. (15'),

118.5 ml. T, 100.7 ml. S; H al 21 m., 0117 hr. (15'), 209.1 ml. T, 50.2 ml. S.

Micronekton: o to 90 m., 0142 hr. (44'), 107 ml. T w/o jellies.

Night-lighting operations.

STATION 12

STRANGER; January 22, 1959; 1800 G.c.t. (zone +6, 1200); 18°10'N., 103°26'W.; sounding, 850 fm.; wind, 090°, force 3;

temp., 81.0°F. dry, 74.0°F. wet; weather, partly cloudy; sea, moderate; wire angle, 02°; BT slide No. 12.

OBSERVED



Table 2. --Continued

Phytoplankton:

Depth

Chlorophyll a

mg./m.'

100

150

200

Water column: 29 mg./m.

Phytoplankton haul taken.

STATION 12 (con .

)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.

at 1.000 ft.-candles mg. C/m. 3/day

Light Dark

0.15



Table 2. --Continued

STATION 14

STRANGER; January 27, 1959; 1743 G.c.t. (zone +6, 1143); 14°40'N., 97°44'W.; sounding, 1700 fm.; wind, caln

temp., 81.0°F. dry, 76.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 09°; BT slide No. 14.

OBSERVED



Table 2. --Continued

Phytoplankton:

Depth

Chlorophyll a

60

80

100 0.13

Water column: 25 mg./m.

Phytoplankton haul taken.

STATION 14 (con.)

Biological Data

Photosynthesis



Table 2. --Continued

STATION 15 (con
.

)

Biological Data

Zooplankton: N-C N, o to 278 m. , 0011 hr. (32'), 207 ml. T, 207 ml. S; H at m. , 0046 hr . (15'), 820 ml. T,

820 ml. S.

Micronekton: o to 80 m., 2157 hr. (53'), 204 ml. T w/o jellies.

Night-lighting operations.

STATION 16

STRANGER; January 28, 1959; 1200 G.c.t. (zone +6, 0600); 14°08'N., 97°14'W. ; sounding, 1950 fm.; wind, calm;

temp., 81.0°F. dry, 75.0°F. wet; weather, clear; sea, calm; wire angle, 08°; BT slide No. 16.

OBSERVED



Table 2. --Continued

STATION 16-1

STRANGER; January 28, 1959; zone +6, 1115-1125; 14°38'N., 97°01'W. ; sounding, 2000 fm.; BT slide No. 16-1.

Biological Data

Phytoplankton:

Depth

Chlorophyll a

mg./n

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.

at 1,000 ft .-candles mg. C/m. 3/day

Light Dark
.
Light

1.35

1.79

1.52

24.3

29.1

STATION 17

STRANGER; January 28, 1959; 2033 G.c.t. (zone +6, 1433); 15°00'N., 97°02'W. ; sounding, 2000 fm.; wind, direction

missing, force 1; temp., 82.3°F. dry, 75.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 07"; BT slide

No. 17.

OBSERVED



Table 2. --Continued

STATION 18

STRANGER; January 29, 1959; 0315 G.o.t. (zone +6, 2115, 1-28); 15°45'N., 97°05.5'W.; sounding, 475 fm.

temp., 81.8°F. dry, 75.5°F. wet; weather, clear; sea, slight; wire angle, 02°; BT slide No. 18.

'ind, calm;

OBSERVED



Table 2. --Continued

STATION 19 (con
.

)

Incident solar radiation: daily T 436 g.-cal./cm. 2
.

Biological Data

Zooplankton: N-C N, o to 129 m., 0909 hr. (24'), 31 ml. T, 31 ml. S.

STATION 19-1

STRANGER; January 29, 1959; zone +6, 1144-1155; 15°14'N., 96°06'W.; sounding, 50 fm.J BT slide No. 19-1.'

Biological Data

Phytoplankton:

Chlorophyll a Photosynthesis

Depth Lab. Incubator Deck Incubator

mg. C/m.3/hr.

m. mg./m.3 at 1<000 ft .-candles mg. C/m. 3/day

Light Dark Light Dark

5.18 0.116 98.8 2.06

5.78 90.1

6.21

STATION 20

STRANGER; January 29, 1959; 1953 G.c.t. (zone +6, 1353); 15°00'N., 96°06.5'W.; sounding, 2200 fm.; wind, 220°

force 2; temp., 83.5°F. dry, 77.5°F. wet; weather, partly cloudy; sea, moderate; wire angle, 08°; BT slide No. 2(

OBSERVED



Table 2. --Continued

STATION 20 (con.)

Incident solar radiation: daily T 436 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 306 m., 1434 hr. (32'), 181ml. T, 181ml. S.

STATION 21

STRANGER; January 30, 1959; 0209 G.c.t. (zone +6, 2009, 1-29); 14°19.5'N., 96°03'W.; sounding, 1800 1m.; wind,

calm; temp., 78.5°F. dry, 75.7°F. wet; weather, clear; sea, moderate; wire angle, 06°; BT slide No. 21.

OBSERVED



Table 2. --Continued

STATION 22

STRANGER; January 30, 1959; 0950 G.c.t. (zone +6, 0350); 13°47'N., 95°51'W.; sounding, 2150 fm.; wind, 320°,

force 2; temp. , 79.0°F. dry, 75.0°F. wet; weather, clear; sea, moderate; wire angle, 03°; BT slide No. 22.

OBSERVED



Table 2. --Continued

STATION 23

STRANGER; January 30, 1959; 2057 G.c.t. (zone +6, 1457); 13°49'N., 94°57'W.; sounding, 1850 fm.; wind, 360°,

force 5; temp., 81.5°F. dry, 76.5°F. wet; weather, partly cloudy; sea, rough; wire angle, 21°; BT slide No. 23.

OBSERVED



Table 2. --Continued

Phytoplankton:

Depth

Chlorophyll a

mg./m.3

Water column: 21 ex mg./m.

Phytoplankton haul taken.

STATION 23 (con.)

Biological Data

Photosynthesis

Lab. Incubator

mg. C/m.3/hr.
at 1000 ft.-candles

Light



Table 2. --Continued

STATION 24 (con
.

)

Incident solar radiation: daily T 432 g. -cal./cm. .

Biological Data

Zooplankton: N-C N, o to 295 m., 2213 hr. (32'), 139 ml. T, 119 ml. S; H at m., 2250 hr. (15'), 299 ml. T, 299 ml. S.
a >

STATION 24-22

STRANGER; February 6, 1959; zone +6, 1125-1135; 14°42'N., 94°44'W. ; sounding, 3000 fm.J BT slide No. 24-22. b >

Biological Data

Phytoplankton:

Chlorophyll a Photosynthesis

Depth Deck Incubator

m. mg./m.33 mg. C/m. 3/day

Light Dark

0.19 8.91 0.440

Phytoplankton haul taken.

STATION 25

STRANGER; February 6, 1959; 0210 G.c.t. (zone +6, 2010, II-5); 15°06'N., 95°01'W. ; sounding, 1900 fm. ; wind, calm;

temp., 82.0°F. dry, 72.9°F. wet; weather, clear; sea, slight; wire angle, 05°; BT slide No. 25.

OBSERVED



Table 2. --Continued

STATION 25 (con.)

Incident solar radiation: daily T 476 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 300 m. , 2105 hr. (31'), 125 ml. T, 107 ml. S; H at m. , 2140 hr. (15'), 647 ml. T, 647 ml. S.

Night-lighting operations.

STATION 26

STRANGER; February 6-7, 1959; zone +6, 2300-0040; 14°47'N., 93°48'W. ; sounding, 140 £m.; wind, 320°, force 3;

temp., 81.6°F. dry, 77.8°F. wet; sea, 1; BT slide No. 26.

Biological Data

Zooplankton: N-C N, o to 141 m., 2313 hr. (14'), 537 ml. T, 505 ml. S; H at m., 2330 hr. (15'), 299 ml. T, 203 ml. S.

Micronekton: otol7m., 0000 hr. (35'), 149 ml. T w/o jellies.

STATION 27

STRANGER; February 7, 1959; 1634 G.c.t. (zone +6, 1034); 14°01'N., 92°23'W.; sounding, 115 fm.; wind, direction

missing, force 1; temp., 83.8°F. dry, 76.8°F. wet; weather, partly cloudy; sea, moderate; wire angle, 06°; BT slide

OBSERVED



Table 2.--Conti

Phytoplankton:

Depth

100

150

200

Chlorophyll a

mg./m.3

STATION 27 (con.)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.Vhr.
at ljOOO ft .-candles mg. C/m. 3/day

Light

0.23



Table 2. --Continued

STATION 29

STRANGER; February 8, 1959; 1717 G.c.t. (zone +6, 1117); 11°40'N. , 90°53'W. ; sounding, 1950 fm. ; wind, 090°,

force 5; temp., 81.5°F. dry, 73.8°F. wet; weather, clear; sea, high; wire angle, 05°; BT slide No. 29.

OBSERVED



Table 2. --Continued

STATION 29 (con .

)

Phytoplankton haul taken.

Total phosphorus: Om., 0.47; 10, 0.71; 25, 0.61; 50, 1.41; 75, 1.48; 100, 1.95; 150, 1.37, 2.50 ug. at. /I.

Zooplankton: N-C N, o to 320 m., 1210 hr. (32'), 166 ml. T, 166 ml. S.

SURFACE CHLOROPHYLL A DETERMINATIONS

Underway sampling positions 29-2 through 29-38.

Station



Table 2. --Continued

STATION 30

STRANGER; February 10, 1959; 1650 G.c.t. (zone +5, 1150); 8°10'N. , 88°06. 5'W. ; sounding, 1850 fm. ; wind, 030°,

force 4; temp., 83.0°F. dry, 78.2°F. wet; weather, clear; sea, very rough; wire angle, 08°; BT slide No. missing.

OBSERVED



Table 2.- -Continued

STATION 30 (con .

)

Biological Data

Phytoplankton

:

Depth

Chlorophyll a

mg./m.3

Photosynthesis

100

150

200

0.075



Table 2. --Continued

STATION 32

STRANGER; February 11, 1959; G.c.t. (zone +5, 2315, R-10); 8°58'N., 88°22'W.; sounding, 1800 fm.; wind, 070°,

force 4; temp., 82.4°F. dry, 77.9°F. wet; weather, partly cloudy; sea, very rough; wire angle, 21°; BT slide No. 32.

OBSERVED



Table 2. --Continued

STATION 33-1

STRANGER; February 11, 1959; zone +5, 1300-1305; 10°04'N. , 88°33'W. a>

Biological Data

Phytoplankton;

Depth

Chlorophyll a

mg./m.3

Photosynthesis

Lab. Incubator

mg. C/m.3/hr.

at ljOOO ft.-candles

Light

(3.56



Table 2. --Continued

STATION 35 (con.)

Incident solar radiation: daily T 511 g.-cal./cm." .

Submarine irradiance and attenuation coefficients at 1415 hr.:

Wire Angle Wire Out Corrected Output Photometer Depth Depth Interval Attenuation Coefficient

of Detector

m
J

ua. m. m_. k

0°

Phytoplankton:

Depth

537

252

130

60.9

5-10

10-15

15-19

0.151

0.132

0.190

Biological Data

Chlorophyll a

mg . /m ."*

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.
at 1,000 ft .-candles mg.C/m. 3/day

Neutral Filter

%T.

Light Dark



Table 2. --Continued

STATION 37

STRANGER; February 14, 1959; 2005 G.c.t. (zone +6, 1405); 14°12'N., 92°35'W.; sounding, 150 fm.; wind, 330°,

force 2; temp., 83.0°F. dry, 76.8°F. wet; weather, partly cloudy; sea, slight; wire angle, 00°; BT slide No. 37A,

37B.

OBSERVED



Table 2. --Continued

STATION 37 (con.)

Phytoplankton haul taken.

Total phosphorus: m., 1.24, 0.75; 10, 0.66; 25, 0.52; 50, 0.78; 75, 2.03; 100, 1.98; 150, 2.36 tig. at. /I.

Zooplankton: N-C N, o to 128 m., 1427 hr. (14'), 535 ml. T, 503 ml. S.

C N (C-B), H at 183 m. , 1454 hr . (15'), 32.4 ml. T, 32.4 ml. S; H at 97 m., 1516 hr. (15'), 4.2 ml. T,

4.2 ml.S; H at 73 m., 1543 hr. (15'), 19.9 ml. T, 19.9 ml. S; H at 62 m. , 1605 hr . (15'), 33.8 ml. T,

33.8 ml. S; H at 48 m., 1630 hr. (15'), 72.3 ml. T, 72.3 ml. S; H at 42 m., 1650 hr. (15'), 23.2 ml. T,

23.2 ml. S; H at 26 m., 1710 hr . (15'), 2.8 ml. T, 2.8 ml. S; H at 9 m., 1731 hr. (14'), 23.8 ml. T,

23.8 ml. S.

STATION 38

STRANGER; February 14-15, 1959; zone +6, 2330-0130; 15°00'N., 93°00'W. ; sounding, 25 1m. ; wind, 320°, force 2;

temp., 82.2°F. dry, 76.3°F. wet; weather, 01; clouds, amt., 0; sea, 0; swell, 320°, 3 ft.; BT slide No. 38.

Incident solar radiation: daily T 504 g.-cal. /cm.

Biological Data

Zooplankton: N-C N, H at m., 2334 hr. (14 1

), 157 ml. T, 157 ml. S.

C N (C-B), H at 21 m., 0009 hr. (15'), 182.6 ml. T, 182.6 ml. S; H at m., 0029 hr. (15'), 63.6 ml. T,

63.6 ml. S.

Night-lighting operations.

STATION 39

STRANGER; February 15, 1959; zone +6, 2200-2255; 15°37'N., 95°58'W. ; sounding, 430 fm. ; wind, 220°, force 2;

temp., 82.0°F. dry, 75.9°F. wet; weather, 02; clouds, amt., 0; sea, 1; swell, 220°, 3 ft.; BT slide No. 39.

Incident solar radiation: daily T 493 g. -cal. /cm.

Biological Data

Zooplankton: N-C N, H at m., 2206 hr . (15'), 33 ml. T, 33 ml. S.

Night-lighting operations.



STATION 40

STRANGER; February 16, 1959; 1648 G.c.t. (zone +6, 1048); 15°51'N., 97°58.5'W. ; sounding, 500 fm.; wind, 120°

force 4; temp., 81.0°F. dry, 74.5°F. wet; weather, partly cloudy; sea, slight; wire angle, 26°; BT slide No. 40A,

40B.

OBSERVED



Table 2.--Conti

STATION 40 (con.

Biological Data

Phytoplankton:

Depth

Chlorophyll a

mg./n

Photosynthesis

Lab. Incubator

mg. C/m.3/hr.
at 1P00 ft -candles

Light

0.26



Table 2 .- -Continued

STATION 42

STRANGER; February 17, 1959; 1520 G.c.t. (zone +6, 0920); 16°42.5'N., 100°12'W.; sounding, 490 fm.; wind, calm;

temp., 81.0°F. dry, 74.5°F. wet; weather, partly cloudy; sea, slight; wire angle, 08°; BT slide No. 42.

OBSERVED



Table 2. --Continued

Phytoplankton

:

Depth

100

150

200

Chlorophyll a

mg./m.3

0.16

0.14

0.16

0.51

0.084

0.051

0.045

STATION 42 (con.)

Biological Data



Table 2. --Continued

STATION 44

STRANGER; February 18, 1959; 1745 G.c.t. (zone +6, 1145); 17°47'N. , 103°14'W. ; sounding, 1400 fm. ; wind, 280°,

force 3; temp., 80.0°F. dry, 73.4°F. wet; weather, partly cloudy; sea, moderate; wire angle, 00°; BT slide No. 44A,

44B.

OBSERVED



Table 2. --Continued

STATION 44 (con .

)

Phytoplankton haul taken.

Total phosphorus: Om., 0.60; 5, 0.51; 10, 0.58; 20, 0.85; 40, 1.80; 60, 2.34; 100, 2.47 ug. at./l.

Zooplankton: N-C N, o to 301m., 1250 hr . (32'), 166 ml. T, 158 ml. S.

STATION 45

STRANGER; February 18-19, 1959; zone +6, 2300-0003; 18°34'N., 104°20'W. ; sounding, 900 fm.; wind, 320°, force 5;

temp., 76.5°F. dry, 71.0°F. wet; weather, 01; clouds, 2, amt.. 1; sea, 3; swell, 320°, 6 ft.; BT slide No. 45.

Incident solar radiation: daily T 511 g-cal./cm. .

Biological Data

Zooplankton: o to 317 m., 2307 hr . (32'), 70 ml. T, 52 ml. S; H at m., 2340 hr . (15'), 358 ml. T, 358 ml. S.

STATION 46

STRANGER; February 20, 1959; 0115 G.c.t. (zone +7, 1815, H-19); 19°46.5'N., 105°44'W. ; sounding, 950 fm.; wind,

300°, force 4; temp., 76.9°F. dry, 72.1°F. wet; weather, clear; sea, moderate; wire angle, 00°; BT slide No. 46A, 46B.

OBSERVED



Table 2.- -Continued

Phytoplankton:

Depth

Chlorophyll a

mg./m.3

1.6

2.2

2.5

0.36

0.11

0.16

0.10

Water column: 107 mg./m.2

Phytoplankton haul taken.

10

50

75

100

150

200

STATION 46 (con .

)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator Neutral Filter In Situ

mg. C/m.3/hr.
at 1,000 ft -candles mg. C/m. 3/day % T. mg. C/m. 3/day

L'Rh' Dark Light Dark

11.7

0.604

0.378

0.185

0.043

0.054

0.026

0.070 148.0

11.4

1.004

1.36

0.844

2.66

78.6 mg. C/m.2/hr.

Light Dark

100



Table 2. --Continued

STATION 47

STRANGER; February 20, 1959; 1750 G.c.t. (zone +7, 1050); 20°41'N., 107°10'W.; sounding, 1660 fm.; wind, 360°,

force 2; temp., 75.1°F. dry, 69.0°F. wet; weather, partly cloudy; sea, moderate; wire angle, 03°; BT slide No. 47.

OBSERVED



Phytoplankton:

Depth

Chlorophyll a

mg./n

STATION 47 (con
.

)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.
t ljOOO ft .-candles mg. C/m. 3/day

Neutral Filter

LifiW_

50

75

100

150

200

0.12



Table 2. --Continued

STATION 49

STRANGER; February 21, 1959; 1755 G.c.t. (zone +7, 1055); 22°42'N., 109°50'W.; sounding, 850 fm.; wind, 310°,

force 2; temp., 72.7°F. dry, 67.1°F. wet; weather, clear; sea, moderate; wire angle, 06°; BT slide No. 49A, 49B.

OBSERVED



Table 2. --Continued

STATION 49 (con .

)

Phytoplankton haul taken.

Total phosphorus: m., 0.71; 10, 0.67; 25, 0.66; 50, 1.64, 2.52; 75, 0.65, 2.32; 100, 2.64; 150, 2.78 ug. at./l.

Zooplankton: N-C N, oto303m., 1205 hr. (32'), 72 ml. T, 54 ml. S.

STATION 50

STRANGER; February 21, 1959; zone +7, 2200-2340; 23°40'N. , 111°06'W. ; sounding, 200 fm.; wind, 320°, force 5;

temp., 70.0°F. dry, 64.0°F. wet; weather, 02; sea, 1; swell, 320°, 6 ft.; BT slide No. 50.

Biological Data

Zooplankton: N-C N, o to 145 m., 2204 hr . (15'), 99 ml. T, 66 ml. S; H at m., 2221 hr . (14"), 86 ml. T, 84 ml. S.

Micronekton: o to 94 m., 2245 hr. (50'), 827 ml. T w/o jellies.

STATION 51

STRANGER; February 22, 1959; 2055 G.c.t. (zone +7, 1355); 24°57.5'N., 112°35. 5'W. ; sounding, 28 fm. ; wind, 350°,

force 4; temp., 65.5°F. dry, 60.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 00°; BT slide No. 51.

OBSERVED



Table 2. --Continued

STATION 51 (con.)

Biological Data

Phytoplankton:

Depth

100

Chlorophyll a

mg./m.3

1.14

0.73

1.07

1.26

0.30

Photosynthesis

Lab. Incubator

mg. C/m.3Ar.
at 1.000 ft -candles mg. C/m. 3/day

Deck Incubator Neutral Filter In Situ

% T. mg. C/m. 3/day

Light Dark Light Dark Light Dark

0.212

0.033

0.0204 0.008

33.8 mg. C/m.2
/hr.

54.0

60.1

57.6

1.51

2.82

1.99

0.664

0.322

56.1

35

25.8

13.4

3.2

46.9

33.4

1.04

0.682

1.04

1.44

0.860

0.484

0.144

0.144

314 ex mg. C/m. /dayWater column: 85 ex mg./m.

Phytoplankton haul taken.

Total phosphorus: m., 0.78; 10, 0.89; 25, 0.94; 50, 0.96; 75, 1.82; 100, 2.36 (ig. at./l.

Zooplankton: N-C N, H at m., 1213 hr . (15'), 34 ml. T, 34 ml. S.

C N (C-B), H at 52 m., 1350 hr . (15'), 263.0 ml. T, 263.0 ml. S; H at 33 m., 1419 hr. (15"), 50.8 ml. T,

50.8 ml. S; H at 22 m., 1446 hr. (15'), 216.6 ml. T, 126.8 ml. S; H at m., 1506 hr. (15'), 423.8 ml. T,

423.8 ml. S.

STATION 52

STRANGER; February 23, 1959; zone +7, 0321-0339; 25°35'N., 113°45'W.

Biological Data

Zooplankton: N-C N, o to 111 m., 0321 hr . (14'), 36 ml. T, 21 ml. S.

STATION 53

STRANGER; February 23, 1959; zone +7, 0604-0620; 25°35'N., 113°22.5'W.

Biological Data

Zooplankton: N-C N, o to 141 m., 0604 hr . (14'), 24 ml. T, 10 ml. S.

STATION 54

STRANGER; February 23, 1959; zone +7, 0854-0918; 25°54'N. , 113°07.5'W.

Biological Data

Zooplankton: N-C N, o to 125 m., 0902 hr . (14'), 74 ml. T, 68 ml. S.



Table 3. Station data. Cruise TO-59-2

STATION T (97.32)a>

HUGH M. SMITH; August 14, 1959; 0640 G.c.t. (zone +7, 2340, VIH-13); 32°11.5'N., 117°17'W.; sounding, 710 £m.; wind, 030°

force 2; temp., 70.0°F. dry, 65.2°F. wet; weather, cloudy; sea, slight; wire angle, 03°; BT slide No. T.

OBSERVED



Table 3. --Continued

STATION 2 (130.35)

HUGH M. SMITH; August 16, 1959; 0722 G.c.t. (zone +7, 0022); 26°19'N., 113°52'W.; sounding, 170 fm.; wind, 320°, force 4;

temp., 71.1°F. dry, 68.1°F. wet; weather, missing; sea, rough; wire angle, 09°; BT slide No. 2A, 2B.

OBSERVED



Table 3.- -Continued

STATION 3 (130.40)

HUGH M. SMITH; August 16, 1959; 1300 G.c.t. (zone +7, 0600); 26°11'N., 114°10.5'W.; sounding, 1300 fm.; wind, 330°, force

3; temp., 70.0°F. dry, 67.8°F. wet; weather, cloudy; sea, rough; wire angle, 35°; BT slide No. 3A, 3B.

OBSERVED



Table 3. --Continued

STATION 5 (130.50)

HUGH M. SMITH; August 16, 1959; 2045, 2115G.e.t. (zone +7, 1345, 1415); 25°44.5'N. , 114°42. 5'W. ; sounding, 1950 fm. ; wind,

330°, force 3; temp., 73.0°F. dry, 68.5°F. wet; weather, cloudy; sea, very rough; wire angle, 15°, 18°; BT slide No. 5A, 5B.

OBSERVED



Table 3. --Continued

STATION 6 (130.55)

HUGH M. SMITH; August 16, 1959; zone +7, 1811-1904; 25°39'N. , 115°04. 5'W. ; sounding, 2050 fm. ; wind, 330°, force 1; temp.
72.5°F. dry, 68.0°F. wet; weather, 02; clouds, 4, 5, amt., 6; sea, 4; swell, 330°, 5 ft., 5 sec; BT slide No. 6A, 6B.

Observations at 1840 (0140 G.c.t., VIH-17) at 10 m.: temperature, 25.36°C; salinity, 34.18%, .

Incident solar radiation: daily T 582 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 75.6 m., 1845 hr. (15'), 27 ml. T, 27 ml. S.

STATION 7 (130.60)

HUGH M. SMITH; August 17, 1959; 0550 G.c.t. (zone +7, 2250, VLH-16); 25°35'N., 115°27.5'W.; sounding, 2050 fm.; wind, 350°,

force 4; temp., 73.0°F. dry, 69.7°F. wet; weather, partly cloudy; sea, rough; wire angle, 07°; BT slide No. 7A, 7B.

OBSERVED



Table 3. --Continued

STATION 8 (130.65)

HUGH M. SMITH; August 17, 1959; zone +7, 0041-0323; 25°19'N., 115°43*W. ; sounding, 2050 ira.; wind, 350°, force 1; temp.
73.9°F. dry, 68.8°F. wet; weather, 02; clouds, 8, amt., 6; sea, 4; swell, 350°, 4 ft., 5 sec; BT slide No. 8A, 8B.

Observations at 1001 G.c.t. (zone +7, 0301) at 10 m.: temperature, 25.24°C; salinity, 34.18& .

Incident solar radiation: daily T 582 g.-cal./cm. .

Biological Data

50

100

Chlorophyll :

mg./m.3

0.034

0.13

0.048

Water column: 11 mg./m.

Zooplankton: N-C N, o to 73.8 m., 0220 hr. (14'), 102 ml. T, 102 ml. S.

Micronekton: oto90em., 0047 hr. (48'), 2465 ml. T w/o jellies.

STATION 9 (130.70)

HUGH M. SMITH; August 17, 1959; 1335 G.c.t. (zone +7, 0635); 25°08.5'N., 116°04'W. ; sounding, 2100 fm.
temp., 72.8°F. dry, 67.7°F. wet; weather, partly cloudy; sea, rough; wire angle, 20°; BT slide No. 9A, 9

wind, 330 , force 4;

OBSERVED



Table 3.--Conti

STATION 10 (133.70)

HUGH M. SMITH; August 17, 1959; 2047 G.c.t. (zone +7, 1347); 24°31'N., 115°45'W. ; sounding, 2100 fm.; wind, 360°, force 4;

temp., 73.2°F. dry, 69.9°F. wet; weather, cloudy; sea, rough; wire angle, 16°; BT slide No. 10A, 10B.

OBSERVED



Table 3. --Continued

STATION 11 (133.65)

HUGH M. SMITH; August 17, 1959; zone +7, 1750-1803; 24 °44. 5'N. , 115°23.5'W. ; sounding, 2000 fm. ; wind, 350", force 2; temp..

76.0°F. dry, 70.8°F. wet; weather, 02; clouds, 6, amt., 5; sea, 4; swell, 350°, 4 ft., 5 sec; BT slide No. 11A, llB. a*

Incident solar radiation: daily T 563 g.-cal./cm. .

STATION 12 (133.60)

HUGH M. SMITH; August 18, 1959; 0432 G.c.t. (zone +7, 2132, VHI-17); 24°55'N., 115°02'W.; sounding, 1970 fm.; wind, 340°,

force 4; temp., 74.7°F. dry, 70.2°F. wet; weather, partly cloudy; sea, rough; wire angle, 16°; BT slide No. 12A, 12B.

OBSERVED



Table 3. --Continued

Phytoplankton:

Depth

STATION 13 (133.55) (con.)

Biological Data

Chlorophyll a

mg . /m .
3

0.036

0.067

0.25

Water column: 8.8 mg./m.2

Zooplankton: N-C N, o to 71.4 m., 0122 hr . (18'), 41ml. T, 41ml. S.

Micronekton: o to 115 m., 0017 hr . (49'), 746 ml. T w/o jellies.

STATION 14 (133.50)

HUGH M. SMITH; August 18, 1959; 1250 G.c.t. (zone +7, 0550); 25°21'N., 114°26.5'W. ; sounding, 1300 fm.; wind, 340°, force 4;

temp., 73.9°F.dry, 69. 9°F. wet; weather, partly cloudy; sea, rough; wire angle, 15°; BT slide No. 14A, 14B.

OBSERVED



Table 3. --Continued

STATION 14 (133.50) (con.)

Incident solar radiation: daily T 614 g.-cal./cm.

Biological Data

Zooplankton: N-C N, o to 105.6 m., 0615 hr . (18'), 104 ml. T, 104 ml. S.

STATION 15 (133.45)

HUGH M. SMITH; August 18, 1959; zone +7, 0841-0925; 25°24. 5'N. , 114°05'W. ; sounding, 1800 fm. ; wind, 340°, force 1; temp.

73.0°F. dry, 67.9°F. wet; weather, 02; clouds, 6, amt., 2; sea, 4; swell, 350°, 5 ft., 6 sec; BT slide No. 15A, 15B.

Observations at 0920 (1620 G.c.t.) at 10 m.: temperature, 23.68°C; salinity, 34.03%, .

Incident solar radiation: daily T 614 g.-cal./cm.

Biological Data

Zooplankton: N-C N, o to 103.8 m., 0845 hr . (13'), 27 ml. T, 27 ml. S.

STATION 16 (133.40)

HUGH M. SMITH; August 18, 1959; 1925 G.c.t. (zone +7, 1225); 25°35'N., 113°44'W.; sounding, 1495 fm.; wind, 330°, force 4;

temp., 71.9°F. dry, 68.0°F. wet; weather, clear; sea, rough; wire angle, 26°; BT slide No. 16A, 16B.

OBSERVED



Table 3.--Conti

Phytoplankton:

100

125

150

Chlorophyll a

mg . /m

0.12

0.092

0.13

0.28

0.15

0.12

0.103

STATION 16 (133.40) (con.)

Biological Data

Photosy i



Table 3. --Continued

STATION 18 (133.30) (con.)

Incident solar radiation: daily T 614 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 83.4 m., 2308 hr. (16'), 210 ml. T, 210 ml. S.

STATION 19 (133.25)

HUGH M. SMITH; August 19, 1959; 0908 G.c.t. (zone +7, 0208); 26°05'N., 112°48.5'W.; sounding, 41 fm.; wind, 320°

temp., 76.5°F. dry, 70.1°F. wet; weather, partly cloudy; sea, moderate; wire angle, 00°; BT slide No. 19A, 19B.

force 2;

OBSERVED



Table 3. --Continued

Phytoplankton:

Depth

Chlorophyll a

mg./m.3

STATION 20 (134.36) (c

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.
at lfiOO ft.-candles mg. C/m. 3/day

Light Dark Light Dark

In Situ

mg. C/m. 3/day

Light Dark

0.542

0.450

0.392

0.083



Table 3. --Continued

Incident solar radiation: daily T 504 g.-cal./cm.

Phytoplankton:

Depth

100

Chlorophyll &

mg./m.3

0.085

0.107

0.12

STATION 21 (137.40) (con.)

Biological Data

Water column: 11 rag. /m.2

Zooplankton: N-C N, o to 115.1m., 2330 hr . (13'), 47 ml. T, 47 ml. S.

Micronekton: o to 85 m., 0001 hr. (49'), 915 ml. T w/o jellies.

STATION 22 (137.45)

HUGH M. SMITH; August 20, 1959; zone +7, 0426-0540; 24°54'N., H3°48'W. ; sounding, 580 fm. ; wind, 360°, force 2; temp.

74.0°F. dry, 71.5°F. wet; weather, 02; clouds, 6, amt., 6; sea, 4; swell, 360°, 5 ft., 5 sec; BT slide No. 22A, 22B.

Observations at 0440 (1140 G.c.t.) at 10 m.: temperature, 22. 72°C. ; salinity, 33.99"4.

Incident solar radiation: daily T 504 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 68.4 m., 0512 hr. (18'), 36 ml. T, 36 ml. S.



Table 3. --Continued

STATION 23 (137.50)

HUGH M. SMITH; August 20, 1959; 1605 G.c.t. (zone +7, 0905); 24°40'N., 114°02'W. ; sounding, 2050 fm.; wind, 020°, force 3;

temp., 75.2°F. dry, 72.8°F. wet; weather, cloudy; sea, high; wire angle, 08°; BT slide No. 23A, 23B.

OBSERVED



Table 3.- -Continued

STATION 24 (137.55)

HUGH M. SMITH; August 20, 1959; 1904 G.c.t. (zone +7, 1204); 24°29'N., 114°22'W.; sounding, 2070 fm.; wind, 020°, force 4;

temp., 77.2°F. dry, 74.0°F. wet; weather, partly cloudy; sea, very rough; wire angle, 02°; BT slide No. 24A, 24B.

OBSERVED



Table 3.--Conti

Phytoplankton:

Depth

Chlorophyll a

100

125

150

Water column: 12 mg./m/

Phytoplankton haul taken.

Zooplankton: N-C N, o to 79.0 :

STATION 24 (137.55) (con.)

Photosynthesis



Table 3.- -Continued

STATION 26 (143.30)

HUGH M. SMITH; August 22, 1959; 0200 G.c.t. (zone +7, 1900, VHI-21); 24°10.5'N., 112°03'W.; sounding, 110 fm.; wind, 220°

force 4; temp., 79.9°F. dry, 75.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 00°; BT slide No. 26A, 26B.

OBSERVED



Table 3. --Continued

STATION 28 (137 . 23)

HUGH M. SMITH; August 22, 1959; 1343 G.c.t. (zone +7, 0643); 25°32.5'N., 112°22.5'W. ; sounding, 41 fm.; wind, 210°

2; temp., 78.6°F. dry, 75.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 00°; BT slide No. 28A.

INTERPOLATED COMPUTED

m .

°2

ml/1

PO4-P

ugat/1

NO3-N

pg, A MS

NOrN
at/1

sio3

fig at./ 1.

-5T 3

1 Ocm/g m.

°2

ml/1. g./i.

-5T 3
AD

lOcm/gJdyn.m.

(0.00)

0.05

(25.38) (34.11) (4.57) (22.57) (528)

10 25.38 34.13 4.64 22.59 526

20 24.20 34.16 4.87 22.97 490 0.10

30 22.87 34.18 5.03 23.37 452 0.15

50 20.02 34.40 4.05 24.32 362 0.23

1 25.38 34.11 4.57 0.45 528

11 25.38 34.13 4.64 0.47 526

31 22.79 34.18 5.03 0.53 450

51 19.98 34.41 4.02 1.06 360

Incident solar radiation: daily T 603 g.-cal./cm.

Biological Data

Zooplankton: N-C N, o to 75.0 m., 0703 hr. (17'), 86 ml. T, 86 ml. S.

STATION 29 (137.30)

HUGH M. SMITH; August 22, 1959; 1751 G.c.t. (zone +7, 1051); 25°22'N. , 112°47.5'W. ; sounding, 195 fm. ; wind, 250°

temp., 78.5°F. dry, 73.7°F. wet; weather, clear; sea, rough; wire angle, 08°; BT slide No. 29A, 29B.

Incident solar radiation: daily T 603 g--cal./cm. .

Biological Data

Zooplankton: N-C N, 104.4 m., 0948 hr. (15'), 36 ml. T, 36 ml. S.

OBSERVED



Table 3. --Continued

STATION 30 (137.35)

HUGH M. SMITH; August 22, 1959; 2100 G.c.t. (zone +7, 1400); 25°14'N., 113°03'W. ; sounding, 275 fm.; wind, 250°, force 2;

temp., 85.1°F. dry, 76.0°F. wet; weather, partly cloudy; sea, moderate; wire angle, 09°; BT slide No. 30A, 30B.

OBSERVED



Table 3. --Continued

STATION 30 (137.35) (con.)

Phytoplankton haul taken.

Zooplankton: N-C N, 123.4 m., 1509 hr. (14'), 131ml. T, 131ml. S.

STATION 31 (140.35)

HUGH M. SMITH; August 23, 1959; 0425 G.c.t. (zone +7, 2125, VHI-22); 24°36'N., 112°39'W. ; sounding, 385 fm.; wind, 330°

force 3; temp., 79.2°F. dry, 73.8°F. wet; weather, partly cloudy; sea, moderate; wire angle, 04°; BT slide No. 31A, 31B.

OBSERVED



Table 3.- -Continued

STATION 32 (140.40)

HUGH M. SMITH; August 23, 1959; 0845 G.c.t. (zone +7, 0145); 24°25.5'N., 113°02.5'W. ; sounding, 2000 fm .; wind, 320°,
force 3; temp., 77.7°F. dry, 73.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 03°; BT slide No. 32A, 32B.

OBSERVED



Table 3.- -Continued

STATION 33 (140.45)

HUGH M. SMITH; August 23, 1959; zone +7, 0509-0555; 24°18'N., 113°25'W.; sounding, 1000+ fm. ; wind, 320°, force 1; temp.,

76.8°F. dry, 72.5°F. wet; weather, 02; clouds, 8, 6, amt., 3; sea, 4; swell, 320°, 3 ft., 6 sec; BT slide No. 33A, 33B.

Incident solar radiation: daily T 581 g.-cal. /cm. .

Biological Data

Zooplankton: N-C N, o to 87.6 m., 0532 hr. (23'), 41 ml. T, 41 ml. S.

STATION 34 (140.50)

HUGH M. SMITH; August 23, 1959; 1655 G.c.t. (zone +7, 0955); 24°08'N., 113°42.5'W.; sounding, 1800 fm.; wind, 320°, force

2; temp., 77.3°F. dry, 71.8°F. wet; weather, partly cloudy; sea, rough; wire angle, 18°; BT slide No. 34A, 34B.

OBSERVED



Table 3. --Continued

STATION 34 (140.50) (con.)

Phytoplankton:



Table 3.- -Continued

STATION 36 (140.60)

HUGH M. SMITH; August 24, 1959; 0250 G.c.t. (zone +7, 1950, VIII-23); 23°44.5'N., 114°22'W.; sounding, 2100 fm.; wind, 340°

force 2; temp., 78.4°F. dry, 71.2°F. wet; weather, partly cloudy; sea, moderate; wire angle, 06°; BT slide No. 36A, 36B.

OBSERVED



Table 3.- -Continued

STATION 38 (140.70)

HUGH M. SMITH; August 24, 1959; 0940, 1007 G.c.t. (zone +7, 0240, 0307); 23°26'N., 1 14 °55'W. ; sounding, 2000+ fm. ; wind,

340°, force 3; temp., 75.4°F. dry, 70.2°F. wet; weather, partly cloudy; sea, moderate; wire angle, 20°, 30°; BT slide No. 38A,

38B.

OBSERVED



Table 3. --Continued

STATION 39 (143.70)

HUGH M. SMITH; August 24, 1959; 1650, missing, 1745G.c.t. (zone +7, 0950, missing, 1045); 22°50'N. , 114°32.5'W. ; sound-
ing, 2200 fm. ; wind, 360°, force 2; temp. , 76.2°F. dry, 71.3°F. wet; weather, cloudy; sea, moderate; wire angle, 34°, 45°,

45°; BT slide No. 39A, 39B.

OBSERVED



Table 3. --Continued

Phytoplankton:



Table 3.- -Continued

STATION 41 (143.60)

HUGH M. SMITH; August 25, 1959; 0225 G.c.t. (zone +7, 1925, VHI-24); 23°12.5'N., 114°04'W.; sounding, 2200 fm. ; wind, 360°,

force 3; temp., 76.6°F. dry, 70.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 16°; BT slide No. 41A, 41B.

OBSERVED



Table 3.--Continued

STATION 43 (143.50)

HUGH M. SMITH; August 25, 1959; 1129 G.c.t. (zone +7, 0429); 23°26.5'N., 113°19'W. ; sounding, 1500 fm.; wind, 320°

temp. , 75.0°F. dry, 69.5°F. wet; weather, partly cloudy; sea, rough; wire angle, 07°; BT slide No. 43A, 43B.

OBSERVED



Table 3.--Conti

STATION 45 (143.40)

HUGH M. SMITH; August 25, 1959; 1853 G.c.t. (zone +7, 1153); 23°51'N. , 112°40. 5'W. ; sounding, 1800 fm. ; wind, 340°, force 4;

temp., 77.6°F. dry, 72.0°F. wet; weather, cloudy; sea, rough; wire angle, 17°; BT slide No. 45A, 45B.

OBSERVED



Table 3. --Continued

Phytoplank



Table 3.- -Continued

STATION 46 (143.35) (con.)

Incident solar radiation: daily T 549 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 115.8 m., 1820 hr. (15'), 29 ml. T, 29 ml. S.

STATION 47 (147.20)

HUGH M. SMITH; August 26, 1959; 1047 G.c.t. (zone +7, 0347); 23°47.5'N. , 110°59.5*W. ; sounding, 95 fm., wind, 320°, force

3; temp., 76.0°F. dry, 72.1°F. wet; weather, partly cloudy; sea, rough; wire angle, 12°; BT slide No. 47A, 47B.

OBSERVED



Table 3. --Continued

STATION 48 (147.25) (con.)

Incident solar radiation: daily T 605 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 118.0 m., 0637 hr. (13'), 158 ml. T, 158 ml. S.

STATION 49 (147.30)

HUGH M. SMITH; August 26, 1959; 1931 G.c.t. (zone +7, 1231); 23°36'N., 111°49'W.; sounding, 385 fm.; wind, 340°

temp., 78.8°F. dry, 71.5°F. wet; weather, cloudy; sea, very rough; wire angle, 08°; BT slide No. 49A, 49B.

OBSERVED



Table 3.--Conti

Phytoplankton:



Table 3.- -Continued

STATION 51 (147.40)

HUGH M. SMITH; August 27, 1959; 0215 G.c.t. (zone +7, 1915, VIH-26); 23°20.5'N., 112°15.5'W.; sounding, 1900 fm.; wind, 330°
force 3; temp., 77.9°F. dry, 71.3°F. wet; weather, partly cloudy; sea, rough; wire angle, 13°; BT slide No. 51A, 51B.

OBSERVED



Table 3. --Continued

STATION 53 (147.50)

HUGH M. SMITH; August 27, 1959; 1040 G.c.t. (zone +7, 0340); 23°02'N.. 113°00'W. ; sounding, 1900 fm.; wind, 320°, force 2;

temp., 75.1°F. dry, 69.4°F. wet; weather, partly cloudy; sea, moderate; wire angle, 06°; BT slide No. 53A, 53B.

OBSERVED



Table 3. --Continued

STATION 55 (147 . 60)

HUGH M. SMITH; August 27, 1959; 1845 G.c.t. (zone +7, 1145); 22°40'N., 113°35'W. ; sounding, 2000 fm.
temp., 76.2°F. dry, 69.8°F. wet; weather, cloudy; sea, rough; wire angle, 07°; BT slide No. 55A, 55B.

wind, 320°, force 3;

INTERPOLATED COMPUTED

Depth o 2

ml/1

PO4-P

ugat./L

NO3-N

ugatA ug

NO2-N

at./L

SIO3

ugat/1.

-5*3
lOcm/g "C.

o 2

ml/1. g./i.

-5T 3

lOcm/g.

AD

dyn.m.

1



Table 3. --Continued

STATION 55 (147.60) (con.)

Phytoplankton

:



Table 3. --Continued

STATION 57 (150.55)

HUGH M. SMITH; August 27, 1959; zone +7, 2041-2116; 22°14'N. , 112°54'W. ; sounding, 1900 £m. ; wind, 330°, force 1; temp.
75.9°F. dry, 72.0°F. wet; weather, 01; clouds, 6, amt. , 3; sea, 4; swell, 330°, 4 ft., 7 sec; BT slide No. 57A, 57B.

Observations at 2110 (0410 G.c.t., Vin-28) at 10 m.: temperature, 24.88°C; salinity, 34.18%. .

Incident solar radiation: daily T 365 g.-cal./cm. 2
.

Biological Data

Zooplankton: N-C N, o to 110.2 m., 2044 hr. (18'), 79 ml. T, 79 ml. S.

STATION 58 (150.50)

HUGH M. SMITH; August 28, 1959; 0816 G.c.t. (zone +7, 0116); 22°27.5'N., 112°32'W.; sounding, 1840 fm. ; wind, 320°, force 3;
temp., 76.6°F. dry, 72.5°F. wet; weather, partly cloudy; sea, moderate; wire angle, 04°; BT slide No. 58A, 58B.

OBSERVED



Table 3.--Continued

STATION 59 (150.45)

HUGH M. SMITH; August 28, 1959; zone +7, 0438-0520; 22°41'N., 112°12'W.; sounding, 1900 fm.; wind, 360°, force 1; temp.,

77.9°F. dry, 73.0°F. wet; weather, 02; clouds, 6, 0, amt., 6; sea, 3; swell, 360°, 4 ft., 6 sec; BT slide No. 59A, 59B.

Observations at 0455 (1155 G.c.t.) at 10 m.: temperature, 26.55°C; salinity, 34.56%. .

Incident solar radiation: daily T 487 g. -cal. /cm. .

Biological Data

Zooplankton: N-C N, o to 111.4 m., 0437 hr. (18'), 72 ml. T, 72 ml. S.

STATION 60 (150.40)

HUGH M. SMITH; August 28, 1959; 1445 G.c.t. (zone +7, 0745); 22°48'N., 111°59.5'W.; sounding, 1850 fm.; wind, 330°, force 2;

temp., 77.8°F. dry, 73.3°F. wet; weather, cloudy; sea, moderate; wire angle, 02°; BT slide No. 60A, 60B.

OBSERVED



Table 3. --Continued

STATION 61 (150.35)

HUGH M. SMITH; August 28, 1959; 1725 G.c.t. (zone +7, 1025); 22°54'N., 111°41.5'W. ; sounding, 1750 fm. ; wind, 340°, force

3; temp., 80.0°F. dry, 75.0°F. wet; weather, cloudy; sea, rough; wire angle, 05°; BT slide No. 61A, 61B.

OBSERVED



Table 3. --Continued

Phytoplankton:



Table 3. --Continued

STATION 62 (150.30) (con.)

Incident solar radiation: daily T 487 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 100.6 m., 1645 hr. (15'), 27 ml. T, 27 ml. S.

STATION 63 (150.25)

HUGH M. SMITH; August 29, 1959; 0550 G.c.t. (zone +7, 2250, VTH-28); 23°12'N., 111°40'W.; sounding, 700 fm.; wind, 330°

force 3; temp., 80.1°F. dry, 76.2°F. wet; weather, rain; sea, slight; wire angle, 11°; BT slide No. 63A, 63B.

OBSERVED



Table 3. --Continued

STATION 64 (150.19)

HUGH M. SMITH; August 29, 1959; 0829 G.c.t. (zone +7, 0129); 23°24'N. , 110°39'W. ; sounding, 225 fm.; wind, 060°, force 2;

temp., 81.0°F. dry, 77.2°F. wet; weather, cloudy; sea, slight; wire angle, 03°; BT slide No. 64A, 64B.

OBSERVED



Table 3. --Continued

STATION 65 (153.25)

HUGH M. SMITH; August 29, 1959; 1430 G.c.t. (zone +7, 0730); 22°39.5*N. , 110°35.5'W. ; sounding, 1300 fm. ; wind, 120°,

force 4; temp., 83.6°F. dry, 78.8°F. wet; weather, partly cloudy; sea, moderate; wire angle, 08°; BT slide No. 65A, 65B.

OBSERVED



Table 3.- -Continued

STATION 66 (153.20)

HUGH M. SMITH; August 29, 1959; 1740, 1755 G.c.t. (zone +7, 1040, 1055); 22°46'N., 110°22.5'W. ; sounding, 500 fm.; wind, 110°,

force 3; temp., 85.5°F. dry, 78.4°F. wet; weather, partly cloudy; sea, rough; wire angle, 36°, a
) 35°; BT slide No. 66A, 66B.

OBSERVED



Table 3. --Continued

STATION 66 (153.20) (con.)

Biological Data

Phytoplankton:



Table 3. --Continued

STATION 68

HUGH M. SMITH; September 4, 1959; 1505 G.c.t. (zone +6, 0905); 18°39'N., 103°59.5'W. ; sounding, 125 fm.; wind, 270°, force

3; temp., 83.1°F. dry, 77.1°F. wet; weather, partly cloudy; sea, slight; wire angle, 04°; BT slide No. 68A, 68B.

OBSERVED



Table 3. --Continued

Phytoplankton haul taken.

STATION 68 (con.)

Zooplankton: N-C N, o to 193 m., 1437 hr. (37'44"), 14.6 ml. T, 10.7 ml. S; Hat 146 m., 1154 hr. (16 1

), 2.53 ml. T,

2.53 ml. S; H at 74 m., 1230 hr. (16'), 2.98 ml. T, 0.83 ml. S; H at 25 m., 1321 hr. (16'), 22.06 ml. T,

22.06 ml. S.

STATION 69

HUGH M. SMITH; September 7, 1959; 0822 G.c.t. (zone +6, 0222); 15°39'N., 97°00'W.; sounding, 700 fm.; wind, 040°, force 1;

temp., 84.4°F. dry, 78.1°F. wet; weather, partly cloudy; sea, moderate; wire angle, 03°; BT slide No. 69A, 69B.

OBSERVED



Table 3. --Continued

STATION 70

HUGH M. SMITH; September 7, 1959; 1555 G.c.t. (zone +«, 0955); 15°00'N. , 97°00'W. ; sounding, 1995 fm.; wind, 290°, force 2;

temp., 88.7°F. dry, 80.3°F. wet; weather, partly cloudy; sea, slight; wire angle, 06°; BT slide No. 70A, 70B.

OBSERVED



Table 3.- -Continued

Phytoplankton:

Chlorophyll a

Depth

STATION 70 (con.)

Biological Data

Photosynthesis



Table 3. --Continued

STATION 71 (con.)

Incident solar radiation: daily T 532 g.-cal./cm. .

Biological Data

Zooplankton: N-C N, o to 246 m., 2017 hr. (31'), 28.1 ml. T, 25.3 ml. S.

STATION 72

HUGH M. SMITH; September 8, 1959; 0811 G.c.t. (zone +6, 0211); 13°39.5'N., 97°00'W. ; sounding, 2000 fm.; wind, 090°, force

1; temp., 84.0°F. dry, 79.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 21°; BT slide No. 72A, 72B.

OBSERVED



Table 3. --Continued

STATION 73

HUGH M. SMITH; September 8, 1959; 1917, 1948, 2030G.c.t. (zone +6, 1317, 1348, 1430); 13°42.5'N. , 95°56'W. ; sounding,

2000 fm.; wind, 090°, force 1; temp., 84.0°F. dry, 79.0°F. wet; weather, partly cloudy; sea, rough; wire angle, 19°, 20°,

BT slide No. 73A, 73B.

OBSERVED



Table 3. --Continued

Phytoplankton:

Depth

Chlorophyll a

STATION 73 (con.)

Biological Data

Photosynthesis



Table 3.--Continued

STATION 74 (con.

Biological Data

Chlorophyll a

mg./m.3

0.052

0.32

0.040

Water column: 24 mg./m.

Zooplankton: N-C N, o to 269 m., 2218 hr. (30'24"), 38.4 ml. T, 35.3 ml. S; H at m., 2253 hr. (16'32"), 144.3 ml. T,

144.3 ml. S.

Micronekton: o to 85 m., 2318 hr. (44'), 106 ml. T w/o jellies.

STATION 75

HUGH M. SMITH; September 9, 1959; 1206 G.c.t. (zone +6, 0606); 15°01 . 5'N. , 96°03'W. ; sounding, 2100 fm. ; wind, 320°, force

2; temp., 84.0°F. dry, 79.4°F. wet; weather, partly cloudy; sea, moderate; wire angle, 10°; BT slide No. 75A, 75B.

OBSERVED



Table 3. --Continued

STATION 70

HUGH M. SMITH; September 9, 1959; 1910 G.c.t. (zone +6, 1310); 15°35'N., 96°02.5'W.; sounding, 600 Im.; wind, 040°, force

1; temp., 88.2°F. dry, 80.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 00°; BT slide No. 76A, 76B.

OBSERVED



Table 3. --Continued

Phytoplankton haul taken.

STATION 76 (con.)

Zooplankton: N-C N, o to 150 m., 1530 hr. (36'10"). 16.8 ml. T, 15.9 ml. S.

C N (C-B), Hat 122 m., 1353 hr. (20'), 1.72 ml. T, 1 .72 ml. S; H at 48 m.
13.41 ml. S; H at 19 m., 1504 hr. (20 1

), 21.82 ml. T, 21.82 ml. S.

1428 hr. (20'), 13.41 ml. T,

STATION 77

HUGH M. SMITH; September 10, 1959; 1655 G.c.t. (zone +6, 1055); 15°41.5'N., 95°54'W.; sounding, 150 fm.; wind, 340°, force

5; temp., 84.6°F. dry, 77.9°F. wet; weather, cloudy; sea, very rough; wire angle, 50°; BT slide No. 77A.



Table 3. --Continued

STATION 77 (con.)

Biological Data

Phytoplankton:

Depth

10

25

50

75

100

125

150

Chlorophyll a

mg./m.3

0.13

0.13

0.20

0.32

0.103

0.062

0.066

Photosynth



Table 3. --Continued

STATION 79

HUGH M. SMITH; September 10-11, 1959; zone +6, 2230-0038; 14°40'N., 95°03'W.; sounding, 2900 fm ; wind, 360°, force 2; temp.,

84.2°F. dry, 77.2°F. wet; weather, 02; clouds, 1, 4, amt., 2; sea, 4; swell, 360°, 6 ft., 6 sec; BT slide No. 79A, 79B.

Incident solar radiation: daily T 526 g.-cal. /cm. .

Biological Data

Zooplankton: N-C N. oto283m., 2248 hr. (33'06"), 57.3 ml. T, 50.4 ml. S.

Micronekton: o to 81 m., 2339 hr. (46'), 150 ml. T w/o jellies.

STATION 80

HUGH M. SMITH; September 11, 1959; 0936 G.c.t. (zone +6, 0336); 14°23.5'N., 94°57.5'W.; sounding, 2350 fm.; wind,

force 5; temp., 84.0°F- dry, 79.5°F. wet; weather, rain; sea, very rough; wire angle, 26°; BT slide No. 80A, 80B.

Biological Data

Zooplankton: N-C N, HatOm., 0430 hr. (15'50"), 62.4 ml. T, 62.4 ml. S.

a) Possible evaporation; value does not fall on property curve.

b) Duplicate values: 2 m., 0.47; 46, 3.16; 99, 2.61; 174, 3.15; 357, 3.03; 581, 4.23; 1091, 4.65 ug. at./l.

OBSERVED



Table 3.- -Continued

STATION 81

HUGH M. SMITH; September 11, 1959; 1630 G.c.t. (zone +6, 1030); 13°39.5'N., 95°00'W.; sounding, 2100 fm.; wind, 360°,

force 3; temp., 84.6°F. dry, 78.2°F. wet; weather, cloudy; sea, rough; wire angle, 10°; BT slide No. 81A, 81B.

OBSERVED



Table 3. --Continued

Phytoplankton:

Depth

100

125

150

Chlorophyll a

mg./ri

0.047

0.22

0.12

0.056

0.041

0.039

0.035

STATION 81 (con.)

Biological Data

Photosynthesis

Lab. Incubator Deck Incubator

mg. C/m.3/hr.
at 1,000 ft .-candles mg. C/m. 3/day

Light Dark Light Dark

0.435

0.428

0.405

0.400



Table 3. --Continued

Phytoplankton:

Depth

STATION 82 (con.)

Biological Data

Chlorophyll a

mg./m.3

0.074

0.11

0.070

50

100

Water column: 10 mg./m.

Zooplankton: N-C N, o to 293 m., 0115 hr. (33'30"), 104.5 ml. T, 95.7 ml. S.

Micronekton: o to 91 m., 2212 hr. (49'), 146 ml. Tw/o jellies.

STATION 83

HUGH M. SMITH; September 12, 1959; 1310 G. c.t. (zone +6, 0710); 14°21.5'N. , 94°07'W. ; sounding, 2500 fm. ; wind, 340°

force 4; temp., 83.2°F. dry, 78.2°F. wet; weather, partly cloudy; sea, rough; wire angle, 10°; BT slide No. 83A, 83B.

OBSERVED



Table 3. --Continued

HUGH M. SMITH; September 14, 1959; 0540 G.c.t. (zone +6, 2340, DC-13); 16°28'N. , 99°32.5'W. ; sounding, 650 fm.; wind, 320°,

force 1; temp., 84.8°F. dry, 77.0°F. wet; weather, partly cloudy; sea, slight; wire angle, 22°; BT slide No. 84A, 84B.

OBSERVED



Table 3.- -Continued

STATION 85

HUGH M. SMITH; September 15-16, 1959; zone +6, 2300-0330; 17°09.5'N., 101°17'W. ; sounding, 600 fm.; wind, 350°, force 1;

temp., 83.1°F.dry, 78.3°F. wet; weather, 02; clouds, 8, amt., 6; sea, 3; swell, 180°, 3 ft., 6 sec.; BT slide No. 85A, 85B.

Biological Data

Phytoplanliton:

Depth Chlorophyll a

m. nig . /m

.

0.071

50 0.33

100 0.066

Water column: 23 mg./m.

Zooplankton: N-C N, o to 283 m., 0020 hr. (37'40"), 29.5 ml. T, 28.4 ml. S;Hat0m., 0101 hr. (15'29"), 54.4 ml. T,

54.4 ml. S.

C N (C-B), H at 134 m., 0152 hr. (16'), 1-15 ml. T, 1. 15 ml. S; H at 73 m. , 0223 hr. (16'), 18.85 ml. T,

18.85 ml. S; H at 22 m., 0245 hr. (16'), 11.12 ml. T. 11.12 ml. S.

Micronekton: o to 84 m., 2310 hr. (51'), 249 ml. T w/o jellies.

STATION 86

HUGH M. SMITH; September 16-17, 1959; zone +6, 2300-0430; 18°40'N., 104°09'W. ; sounding, 800 fm.; wind, 330°, force 1;

temp., 84.1°F. dry, 78.9°F. wet; weather, 02; clouds, 8. amt., 4; sea, 3; swell, 330°, 3 ft., 6 sec; BT slide No. 86A, 86B.

Incident solar radiation: daily T 613 g.-cal./cm. .

Biological Data

Phytoplankton:

Depth Chlorophyll a

m. mg ./m

.

0.064

50 0.34

100 0.058

Water column: 22 mg./m.

Zooplankton: N-C N, o to 286 m., 2103 hr. (36'37"), 14.5 ml. T, 10.9 ml. S.

C N (C-B), H at 144 m. , 0212 hr. (16'), 0.65 ml. T, 0.65 ml. S; H at 72 m., 0315 hr. (16'), 26.47 ml. T,

26.47 ml. S; Hat 23 m., 0342 hr. (16'), 23.67 ml. T, 23.67 ml. S.

Micronekton: o to 91 m., 0035 hr. (49'), 146 ml. T w/o jellies.



Table 3. --Continued

STATION 87

HUGH M. SMITH; September 18, 1959; 0442 G.c.t. (zone +7, 2142, DC-17); 20°09'N. , 106°32'W. ; sounding, 2050 fm.; wind, 340°

force 3; temp., 83.2°F. dry, 77.4°F. wet; weather, partly cloudy; sea, slight; wire angle, 08°; BT slide No. 87A, 87B.

OBSERVED



Table 3. --Continued

STATION 88

HUGH M. SMITH; September 18-19, 1959; zone +7, 2100-0110; 22°00.5'N., 109°04.5'W.; sounding, 1650 fm.; wind, 360°, force 1;

temp., 84.7°F. dry, 77.1°F. wet; weather, 02; clouds, 2, amt., 1; sea, 2; swell, 270°, 2 ft., 5 sec; BT slide No. 88A, 88B.

Incident solar radiation: daily T 644 g. -cal. /cm.

Biological Data

Phytoplankton:

Depth Chlorophyll a

m. mg ./m

.

0.052

50 0.22

100 0.085

Water column: 16 mg./m.

Zooplankton: N-C N, oto293m., 2105 hr. (35'20"), 38.1ml. T, 31.3ml. S;Hat0m., 2146 hr. (14'32"), 22.5 ml. T,

22.5 ml. S.

C N (C-B), Hat 172 m., 2331 hr. (16 1

), 3.20 ml. T, 3.20 ml. S; H at 77 m., 0004 hr. (16'), 23.24 ml. T,

23.24 ml. S; H at 17 m., 0026 hr. (16'), 7.68 ml. T, 7.68 ml. S.

Micronekton: o to 80 m., 2313 hr. (48'), 409 ml. Tw/o jellies.

STATION 89

HUGH M. SMITH; September 19-20, 1959; zone +7, 2100-0115; 24°16.5'N., 111°59.5'W.; sounding, 110 fm.; wind, 330°, force 1;

temp., 79.1°F. dry, 75.4°F. wet; weather, 02; clouds, amt., 0; sea, 4; swell, 320°, 4 ft., 5 sec; BT slide No. 89A, 89B.

Biological Data

Phytoplankton:

Depth Chlorophyll a

m. mg./m.

0.17

50 0.201

100 0.28

Water column: 21 mg./m.

Zooplankton: N-C N, o to 120 m., 2138 hr. (30'3"), 26.1ml. T, 24.8 ml. S;Hat0m., 2110 hr. (14'52"), 64.3 ml. T.
64.3 ml. S.

C N (C-B), H at 149 m., 2323 hr. (16'), 84.70 ml. T, 6.98 ml. S; H at 80 m., 2353 hr. (16'), 6.46 ml. T,

6.46 ml. S; H at 17 m., 0020 hr. (18'), 24.10 ml. T, 24.10 ml. S.

Micronekton: o to 89 m., 2213 hr. (42'), 19 ml. T w/o jellies.



Table 3.- -Continued

STATION 90

HUGH M. SMITH; September 20-21, 1959; zone +7, 2100-0003; 26°33.5'N. , 113°54'W. ; sounding, 100 fm.; wind, 320°, force 2;

temp., 72.5°F. dry, 60.8°F. wet; weather, 02; clouds, amt., 0; sea, 4; swell, 300°, 4 ft., 5 sec; BT slide No. 91A, 91B.

Biological Data

Zooplankton: C N (C-B), Hat 44 m., 1246 hr. (16'), 17.82 ml. T, 17.82 ml. S; Hat 17 m., 1312 hr. (16'), 6.50 ml. T,

6.50 ml. S.

STATION 91

HUGH M. SMITH; September 20-21; zone +7, 2100-0003; 26°33.5 ,N. ) 113°54'W.; sounding, 100 fm.; wind, 320°, force 2; temp.

72.5°F. dry, 60.8°F. wet; weather, 02; clouds, amt., 0; sea, 4; swell, 300°, 4 ft., 5 sec; BT slide No. 91A, 91B.

Biological Data

Zooplankton: N-C N, HatOm., 2104 hr. (15'21"), 33.2 ml. T, 30.5 ml. S.

C N (C-B), H at 88 m., 2240 hr. (16'), 14.17 ml. T, 1.58 ml. S; H at 47 m., 2315 hr. (16'), 61.50 ml. T,

18.45 ml. S; H at 17 m., 2343 hr. (16'), 18.06 ml. T, 18.06 ml. S.



Table 4. Summary of bathythermograph observations.

SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS

Cruise TO-58-2



Table 4. --Continued

SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-58-2 (con.)



Table 4. --Continued

SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-58-2 (con.)



-Continued

SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS

Cruise TO-59-1
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-1 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-1 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-1 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS

Cruise TO-59-2
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-2 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-2 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-2 (con.)
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SUMMARY OF BATHYTHERMOGRAPH OBSERVATIONS, CRUISE TO-59-2 (con.)



Table 5. Summary of surface current (GEK) observations.

SUMMARY OF SURFACE CURRENT (GEK) OBSERVATIONS

Cruise TO-58-2

Current



Table 5. --Continued

SUMMARY OF SURFACE CURRENT (GEK) OBSERVATIONS, CRUISE TO-58-2 (con.)

Current

Fix No.



Table 5. --Continued

SUMMARY OF SURFACE CURRENT (GEK) OBSERVATIONS

Cruise TO-59-1

Current



Table 5.- -Continued

SUMMARY OF SURFACE CURRENT (GEK) OBSERVATIONS

Cruise TO-59-2

Current



Table 6. Summary of high-speed net (micronekton) observations.

SUMMARY OF HIGH-SPEED NET (MICRONEKTON) OBSERVATIONS, CRUISE TO-59-2

(Positions are station positions and/or underway BT observations, the

former not hyphenated, the latter hyphenated. Volumes are actual dis-

placement volumes of catch minus tunicates, siphonophores, and medusae.)



Table 6. --Continued

SUMMARY OF HIGH-SPEED NET (MICRONEKTON) OBSERVATIONS, CRUISE TO-59-2 (cod .

)



Table 6. --Continued

SUMMARY OF HIGH-SPEED NET (MICRONEKTON) OBSERVATIONS, CRUISE TO-59-2 (con.)



APPENDIX 1

SCOT EXPEDITION (TO-58-1) PRIMARY PRODUCTION DATA

Depth Trailing Bottle In SituLight (L) Lab. Incubator

Dark (D) rag. C/m. 3/hr.

Bottle at UOOO ft.-candles me. C/m. /day mg. C/m. /day

Station 6; April 27, 1958; 1145 1. s.t. ; 21°13'N. , 117°23'W.

L 0.0332 0.216

D 0.0515

12 L 0.0532

26 L 0.0445

39 L 0.0530

66 L 0.0392

106 L 0.0632

106 D 0.0152

Station 8; April 28, 1958; 1130 1. s. t. ; 18°41'N., 114°53'W.

106

106

0.117

0.065

0.070

0.060

0.050

0.166

0.0066

0.484

0.658

Station 13; April 29, 1958; 1130 1. s.t.

L 0. 0405

L
12 L 0. 050

20 L 0.0395

31 L 0.0630

52 L 0. 0250

34 L 0.0395

129 L 0. 0024

18°08'N., 114°32'W.

0.356

0.604

Station 15; April 30, 1958; 1115 l.s.t. ; 15°28'N., 112°23'W.

0.0192

0.0144

0.0358

0.0192

0.0598

0.0072

0.0262

0.296

0.234

Station 17; May 1, 1958; 1130 l.s.t.; 13°03'N., U0 Q44'W.

L 0.0405 0.912

L 0.0332 1.38

D 0.0332 1.10

25 L 0.0478

25 L 0. 114

50 L 0. 0332

75 L 0. 055

100 L 0.043

D 0.0332



Appendix 1 .--Continued

SCOT PRIMARY PRODUCTION DATA (con.)

Depth

m.



Appendix 1 .--Continued

SCOT PRIMARY PRODUCTION (con.)

Depth Light (L) Lab. Incubator Trailing Bottle In Situ

Dark (D) mg. C/m. 3Ar.
m. Bottle at lj)00 ft.-candles mg. C/m. /day mg. C/m. /day

Station 42; May 10, 1958; 1120 1. s. t. ; 6°35'N. , 95°57'W.

L 0.0478

L 0.0478

D 0.0072

Station 49; May 13, 1958; 1130 1. s. t. ; 9°48'N. , 89°14'W.



Appendix 1 .--Continued

SCOT PRIMARY PRODUCTION DATA (con.)

Depth Light (L) Lab. Incubator Trailing Bottle In Situ

Dark (D) mg. C/m. 3/hr.

m- Bottle at LOOP ft.-candles mg. C/m. 3
/day mg. C/m.

3
/day

Station 62; May 19, 1958; 0530 1. s.t. ; 5°28*N., 77°46'W.



Appendix 1 .--Continued

SCOT PRIMARY PRODUCTION DATA (con.)

Depth Light (L) Lab. Incubator Trailing Bottle hi Situ

Dark (D) mg. C/m. 3Ar.
m. Bottle at LOOP ft.-candles mg. C/m. /day mg. C/m. /day

Station 79; May 28, 1958; 1133 1. s. t. ; 14°37.5'N., 93°52'W.

100

100

0.0502

0.0332

0. 0358

0.031

0.031

0.0358

0.258

0.0119

0.0072

0.76

1.14

Station 83; May 29, 1958; 1142 l.s.t. ; 15°20'N., 94°55'W.

100

100

0.0165

0.106

0.186

0.276

0.200

0.156

0.118

0.040

0.00245

0.76

1.12

Station 86; May 30, 1958; 1155 l.s.t.; 14°13.5'N., 95°51'W.

100

150

150

0. 0094

0.0622

0.055

0.0405

0.067

0.055

0.00248

0. 0285

0. 0072

0.0072

0.38

0.30

Station 88; May 31, 1958; 0445 l.s.t.; 15°11'N., 96°55'W.

140

140

D 0.00282

0.0612

0.0712

0.0285

0.0498

0.0482

0.658

0.552

0.0446

0.402, 1.060

0.318

0.234

0.148

0.064, 0.064

Water column (0-100 m.): 30 mg. C/m. /day



Appendix 1 .- -Continued

SCOT PRIMARY PRODUCTION DATA (con.

Depth



Appendix 1.- -Continued

SCOT PRIMARY PRODUCTION DATA (con
.

)

Depth Light (L) Lab. Incubator Trailing Bottle In Situ

Dark (D) mg. C/m. 3Ar.
m. Bottle at LOOP ft.-candles mg. C/m. 3

/day mg. C/m. 3
/day

Station 122; June 12, 1958; 1147 l.s.t.; 17°51'N., 105°08.5'W.



Appendix 1 . - - Continued

SCOT PRIMARY PRODUCTION DATA (con
.

)

Depth Light (L) Lab. Incubator

Dark (D) mg. C/m. 3Ar.
m. Bottle at LOOP ft.-candles mg. C/

Trailing Bottle In S

'/day mg. C/e 3/day

Station 143; June 16, 1958; 1140 1.8. t. ; 22°18'N., 108°32'W.



APPENDIX 2

SCOT EXPEDITION (TO-58-1) TOTAL PHOSPHORUS DATA

Station No. Depth (m.) ug. at./l. ng. at./l.

0.64

lost
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